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SYSTEM IN INSPECTION WORK. 

The consideration of first importance in the work 
of the electrical inspector is to see that an installa- 
tion complies with the rules and regulations, since 
this is the accepted criterion of safety. Given com- 
petent inspectors and assuming that good judgment 
is exercised in appraising the quality of the work 
under inspection, there may yet be vast differences 
as to its satisfactoriness, both to the inspection de- 
partment and to the electrical contractors, property 
owners and others who may be interested in the re- 
sult of the inspection. 

The electrical contractor is usually interested in 
getting a prompt report upon the approval of his 
work. If an installation has passed inspection he 
wishes to know it, and if for any reason it has not 
passed inspection he wants to know the reason, so 
that any defects may be corrected and the job classi- 
fied as finished. Prompt reports of inspection are 
therefore of considerable assistance to him. If the 
installation is to be connected to central-station lines, 
the officials of the electric company want to be in- 
formed so that the service may be connected as soon 
as practicable and the customer made an actual con- 
sumer. 

An article which was begun in the last issue and 
is concluded this week will be of interest to electrical 
inspectors in showing the methods employed and the 
forms used in electrical inspection work in Phila- 
delphia. There is one feature of the work in that 
city which will, however, be of wider interest, and 
that is the method of promptly notifying contractors 
and others interested of the results of an inspection. 
The inspector is provided with postal cards which 
are mailed to the interested contractor immediately 
upon inspection. This card indicates by an abbre- 
viated notation any element of the work which is 
found to be at fault and which has prevented its ap- 
proval. This notice will be received by the con- 
tractor either upon the same day or the following 
day, so that any additions or corrections to the work 
may be made at once. A similar method has just 
been adopted by the inspection department in Louis- 
ville, Ky., and it is probably in vogue elsewhere. It 
is one that proves very popular with the electrical con- 
tractors. 

A very great aid in the practical application of 
this system is the abbreviated notation above referred 
to. This consists in effect of code letters which are 
interpreted by means of a key which is supplied to 
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every contractor and to other interested parties. The 
necessity for writing out in full the points which are 
at fault is thus obviated and the possibility of drop- 
ping postal-card notices in the mail box before re- 
turning to the office is made practical. The use of 
such a key by other inspection departments would 
no doubt be found to be of great assistance. 

This code consists of the letters of the alphabet and 
a series of numbers, each of which represents a sen- 
tence or paragraph to be found in the key. Letters 
represent general conditions found upon inspection, 
while numbers indicate specific recommendations for 
The list covers most of those de- 
fects which experience has shown are likely to be 


correcting faults. 


found upon inspection of an electrical equipment. 





IMPROVING DRAWBRIDGE LIGHTING. 

A recent accident which cost one life and jeopard- 
ized others at a drawbridge on the Cape Cod Canal, 
in Massachusetts, emphasizes the importance of ade- 
quate illumination on such structures. In the case in 
point the drawtender appears to have started the 
motor drive of the lift, which was of the rolling type, 
without realizing that an automobile was on the 
bridge. The night was very dark and the increasing 
upward slant of the roadway naturally brought the 
car to a stop and then caused it to roll backward 
down the bridge into the water, there being a ten-foot 
gap between the hinge and the shore when the bridge 
It is entirely within the province of elec- 
tricity to insure that no such accident as this ever 


was raised. 


occurs again. The gas-filled, projector-type lamp, 
properly placed, would show the drawtender whether 
or not the bridge was clear before any step should 
be taken toward raising the leaf, and both bell sig- 
nals and illuminated semaphores should be utilized to 
warn persons approaching such a structure that it is 
about to be operated. 
installation of projector lamps in a situation like that 
in Massachusetts, where plenty of electricity is avail- 
able from adjacent central-station lines, would be a 
small outlay in view of the increased safety thus se- 
cured. 

Such incidents as this point out how electrical ap- 
plications may advance to safeguard fields where 
negligence or carelessness need to be overcome by 
modern equipment and stricter discipline. 








ELECTRIC GARAGE VERSUS STABLE. 

The English Electric Vehicle Committee, in pur- 
suance of its schemes for boosting the “electric” at 
every opportunity, has made good use of an anti- 
horse-stable action on the part of the Manchester 
city authorities. The Manchester corporation has 
served notices upon a large number of tenants in the 
city, ordering them to abate an alleged nuisance by 
discontinuing to keep horses on their premises. It 
is expected that this action will be followed by simi- 
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lar measures in many other progressive towns and 
cities in England, since it is admitted by all qualified 
to judge “that the presence of stables in urban areas 
is harmful to public health.” 

The Electric Vehicle Committee has circularized 
all town clerks, borough surveyors, chief constables 
fire brigade officers, tramway managers, medica] of. 
ficers of health, refuse-disposal departments, gas and 
water engineers, and electricity works engineers jn 
reference to the above policy. It gets home with a 
word or two concerning the ideal character of the 
electric for town use and recommends municipalities 
to make special efforts to encourage the use of such 
vehicles in the areas under their control by setting 
examples in their application to the public service. 
It is pointed out in the circular that not only will 
the adoption of electric vehicles in such directions 
have the effect of doing away with stables, but it 
will, in addition, bring a handsome revenue to the 
electric supply undertakings. The Electric Vehicle 
Committee is about the most live and energetic 
electrical committee in the United Kingdom in these 
days. 








A LESSON IN CO-OPERATION. 

Returns from many sections of the country indi- 
cate that the electrical industry has profited very 
greatly from the celebrations and sales campaigns 
incident to Electrical Prosperity Week. Central 
stations, contractors and dealers all report excep- 
tional sales and while, of course, the domestic elec- 
trical appliance was affected most by the impetus 
given the industry, in so far as actual sales transac- 
tions are concerned, nevertheless all branches of the 
business seem to have been benefited. 

It is fitting that the electrical appliance should be 
given consideration as a suitable Christmas gift, and 
one of the encouraging features of Prosperity Week 
activities has been the marked stimulation in sales 
of this character. In analyzing the results which 
have been achieved, however, it seems that the great- 
est benefit which will accrue to the electrical indus- 
try is because of the fact that co-operation between 
the various branches has been proven practical and 
beneficial. In a number of instances many of the 
little differences which have prevented co-operation 
in the past were permanently eliminated and the 
foundation laid for continuous harmony hereafter. 

Another important result has been the justifica- 
tion of special sales campaigns. Many special street- 
lighting installations, electric signs, window and 
store-lighting equipments originally intended for the 
week have been made permanent because of the 
pleasing results which were experienced. There 
were, of course, many features of Prosperity Week 
activities which must be reserved for an occasion of 
this kind, but most of the special effort expended 
could well be carried on throughout the entire year. 








and 
ified 
reas 


ized 


’ 








December 25, 1915 


USING A FLYWHEEL TO EQUALIZE THE 
LOAD. 

In a number of applications of electric power there 
is met a condition where peak loads are high while the 
intervening loads are small or even drop down to zero. 
In some cases the load goes through a cycle of values 
which recur with fair regularity, corresponding to a 
series of industrial operations. Typical instances of this 
form of load are to be found in steel rolling and in 
hoisting equipment. 

A common method of meeting this condition is to 
install a motor-generator set with a flywheel mounted 
upon its shaft. The motor is connected to the supply 
line and draws from it a fairly uniform amount of pow- 
er. The generator supplies to the motor which is doing 
the work an amount of power which varies with the 
requirements, while the flywheel serves to alternately 
store energy received from the supply line when it is 
not required and deliver it up to the generator when the 


demand is made upon the latter. This is accomplished 
through its variations in speed, and control apparatus 
is available to make the equipment function in the de- 
sired manner. 

This arrangement of apparatus is always desirable 
from the standpoint of the central station which is sup- 


plying power, since it limits the big demand upon that 
station. It is desirable from the standpoint of other 
customers supplied from the same station since a con- 
stancy of load assists the maintenance of constant volt- 
age. It is usually desirable from the standpoint of the 
consumer in question, since he has the assurance that 
the necessary power will be available at any instant; 
moreover, the charge for power will usually be less 
when supplied under these conditions. 

In certain cases, however, such as small mines oper- 
ating hoisting equipment, it may be very questionable 
whether it is advisable from the financial standpoint for 
the mine owner to install a flywheel equipment. The 
alternative is to pay a high charge for the required 
electrical energy, but this may be more economical, 
since it may be overbalanced by the saving in fixed 
charges upon the initial investment. These fixed charges 
frequently involve not only interest, but a sinking fund 
necessary to wipe out the investment during the life of 
the mine. From the central-station standpoint the high 
rate charged to the mine owner may make it feasible to 
install apparatus, such as voltage regulators or synchro- 
nous condensers, which will maintain the desired volt- 
age and at the same time improve the power-factor. 
Which course is most desirable from the standpoint of 
either mine owner or power company will depend upon 
the local conditions. In the case of a small mine the 
peak load might not be objectionable if a number of 
equally large loads were supplied over the same feeders, 
as diversity among the different loads would tend to 
equalize the total, and moreover, variation of one ele- 
ment of load on a line of large capacity would not so 
greatly affect the voltage drop. 
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CAPITALIZING THE ADVERTISING VALUE OF 
ELECTRIC TRUCKS. 

One of the significant selling arguments which is ad- 
vanced for the electric truck by the alert salesman is the 
advertising value to the merchant who uses them. Un- 
doubtedly this feature of electric delivery has been given 
some consideration by the prospective purchaser but the 
possibilities in this direction have only in a compara- 
tively few instances been fully realized. Of course 
every electric vehicle, because of its attractive and dig- 
nified appearance, its quiet running and its dependable 
performance is an advertisement for the user, Seldom, 
however, is this value fully capitalized. 

A wholesale grocery establishment in Chicago, after a 
careful consideration of various transportation methods, 
decided upon the electric truck as best suited to its needs 
and thereupon decided to purchase an initial fleet of 
eleven vehicles. With a full realization of the advertis- 
ing possibilities of this move, the company inaugurated a 
selling campaign, basing its selling arguments on the 
modern facilities for delivering which the electric vehi- 
cle offers. The culminating feature of this campaign 
was to be a parade of the company’s new vehicles, 
through the downtown district of Chicago, loaded with 
coffee ordered during the campaign. It is interesting to 
note that instead of eleven vehicles originally intended 
for this purpose, 74 additional electrics had to be bor- 
rowed for the occasion, as over 300 tons of coffee were 
sold. 

This is a noteworthy example of what can be done 
by taking advantage of the advertising value which pre- 
sents itself by the adoption of electric vehicles. In 
addition to the direct benefit to the manufacturer, which 
in this case was beyond the most optimistic expectations, 
the electric-vehicle industry is directly benefited from 
the publicity which it receives. With this instance as a 
stimulus, vehicle salesmen could well afford to devote 
greater time to impressing this advantage of the electric 
vehicle upon the prospective purchaser. 








MERRY CHRISTMAS! 


Christmas Day is the earliest possible date which 
can be carried on the last issue of the year of any 
publication which appears every week. The vagaries 
of the Gregorian calendar have brought it about that 
the last message which goes from us to our readers 
in this year of grace will reach them December 25. 

We take this opportunity to wish every reader a 
Very Merry Christmas and a Happy and Prosperous 
New Year. The year has been one of uncertainty 
and of variegated prosperity. That is to say, some 
elements have prospered, while with others the con- 
ditions have been somewhat dubious. An era of 
general prosperity is promised, however, for the com- 
ing months, and it is our hearty wish that every ele- 
ment of the industry may participate to the fullest 
extent that individual and co-operative effort may 
make possible! 
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American Electric Railway Asso- 
ciation to Hold Midyear Meet- 
ing in Chicago. 

The seventh annual midyear meeting 
the 


sociation 


of American Electric Railway As- 
held Chicago on 
February 4, 1916. The joint dinner with 
the American Electric Railway Manu- 
facturers’ be held on 
the evening of the same day. 
Although the program for the 
events has not as yet been definitely 


will be in 


\ssociation will 


two 


decided upon, it is probable that the 
given over to the dis- 
cussion of two subjects, “Valuation” 
and “Rate of Return.” The Commit- 
tee on Subjects is making arrangements 


meeting will be 


for the presentation of papers by three 
men of national prominence, who are 
thoroughly informed upon the subjects, 
of the papers by 
railway 


discussion 
the 


and for 


other leaders in electric 
field. 

It was decided that both the meeting 
the held 


the Congress 


dinner should be 
Hotel and Annex. 


proper and 
at 


—~<$--e——__—__ 


Illumination Discussed by Manu- 
facturers. 

The Safety Committee of the Illinois 
Manufacturers’ Association held a din- 
Pacific 
Hotel, Chicago, on the evening of De- 
15. under 
direction 
the 
Company, and was devoted to the sub- 


ner and meeting at the Grand 
cember was 
the 
agent 


This meeting 
of W. C. 


Commonwealth 


Berry, claim 
of Edison 
ject of factory illumination. The speak- 
ers were all members of the Illuminat- 
ing Engineering Society and the pro- 
gram was arranged under the direction 
of E. W. 


cago Section. 


Lloyd, chairman of the Chi- 
Exhibits of illuminating 
devices were made by a number of man- 
ufacturers, and short talks on factory 
lighting were given by J. J. Kirk, of the 
Commonwealth Edison Company; 
Keech, of the Cooper-Hew- 
itt Electric Company; O. L. Johnson, 
of the Benjamin Electric Manufacturing 
Company; Ward Harrison, of the Nela 


George C. 


Lamp Works; and William A. Durgin, 
of the Commonwealth Edison Com- 
puny. 


ee 
Engineer Goss Addresses Western 

Society on Railroad Electrifica- 

tion. 

At the meeting of the Western So- 
ciety of Engineers in the Monadnock 
Block, Chicago, on the evening of Mon- 
day, December 20, W. F. M. Goss, chief 
engineer of the Association of Com- 
merce Committee on Smoke Abatement 
Electrification of Railway Ter- 
minals, gave an illustrated talk on the 
electrification of Chicago railway ter- 


and 


minals. 


Dean Goss’s remarks and 


lantern 
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slides were largely from the commit- 
tee report which was recently submit- 
ted, and which was abstracted in the 
issue of December 11. He indicated 
what had been the basis of the com- 
mittee’s studies, pointed out the rea- 
sons for the figures which had been 
found for the cost of complete elec- 


trification, indicated the savings and 
the resultant deficit. He also pointed 
out the advantages of electrification, 


which cannot be measured in money. 

William B. Jackson presided at the 
meeting, and there was considerable 
discussion and a number of questions. 
The general attitude of those speaking 
was that electrification involved an un- 
justifiable expense and that the result 
would be inconsiderable with respect 
to the elimination of dirt from the air. 
Dean Goss emphasized that the worst 
offenders in this respect were the high- 
pressure power plants. 
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Research Fellowships in the Uni- 
versity of Illinois. 


To extend and strengthen the field of 


its graduate work in engineering, the 
University of Illinois maintains 14 re- 
search fellowships in the Engineering 


These fellowships, 
an annual 


Experiment Station. 
for each of which there 
stipend of $500, are open to graduates of 
approved American and foreign univer- 
sities and technical schools. Appoint- 
ments to these fellowships are made and 
must accepted for two consecutive 
collegiate years, at the expiration of 
which period, if all requirements have 
been the Master’s degree will be 
granted. Not more than half of the time 
of the research fellows is required in con- 
nection with the work of the department 
to which they are assigned, the remainder 
of the time being dvailable for graduate 
study. 

Nominations to fellowships, accom- 
panied by assignments to special depart- 
ments the Engineering Experiment 
Station, are made from applications re- 
ceived by the director of the Station each 
year not later than February 1. These 
nominations are made within the month 
of February by the Station staff, subject 
to the approval of the faculty of the 
Graduate School and the president of the 
University. Appointments are made in 
March, and they take effect the first day 
of the following September. Five vacan- 
cies are to be filled this year. 

Additional information may be ob- 
tained by addressing The Director, Engi- 
neering Experiment Station, University 
of Illinois, Urbana, Ill. 
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Coming Conventions of Electrical 
Engineers. 

At the meeting of the Board of Direc- 

tors of the American Institute of Elec- 

trical Engineers, held December 10, it was 











Vol. 67—No, 96 


decided to hold the usual midwinter con- 
vention in New York City 
8 and 9, 1916. “i 
At the same meeting a Pacific Coast 
convention, to be held in Seattle. Wash. 
in 1916, under the auspices of the Seattle 
Section, was authorized. 
—_——__o-o—___. 
Forester’s Report Says There Is 
No Market for Water Power. 

The annual report of the Forester 
of the Department of Agriculture com. 
ments on the government ownership of 
water power sites and timber, as ex. 
emplified by the National Forest sys- 
tem. Facts and figures regarding the 
water-power situation are given to 
prove that more rapid development of 
water power in the west is mainly pre- 
vented by the lack of consumers, rather 
than by the absence of suitable laws, 

Water-power permits taken out for 
National Forest projects involve a total 
of 1,261,560 horsepower. Free permits 
cover 70,628 horsepower and the plants 
actually constructed or operating up to 
June 30 had an output capacity of 
341,276 horsepower, the rentals paying 
$89,000 during the year. The 
comments on the water-power 
tion as follows: 

“New legislation permitting the Goy- 
ernment to grant a more secure tenure 
for the lands used, through the issuance 
of 50-year leases, would, without doubt, 
make the financing of power develop- 
ments on the public lands both easier 
and cheaper, and is very desirable, but 
the main obstacle to more rapid de- 
velopment than that which is now tak- 
ing place is not lack of a new law, but 
lack of a broader market for 
It is at least doubtful if either an 
amended law or private ownership of 
the public power sites would result in 
any general or material increase in 
pawer development in the western 
states in the immediate future. With 
rare and minor exceptions, existing 
power developments in these states are 
far in excess of market demands. The 
Forest Service is being constantly im- 
portuned to extend periods of construc- 
tion on power permits on the plea that 
there would be no market available for 
the power if the project were de- 
veloped. The per-capita use of water 
power in electrical development in the 
three Pacific and the eight mountain 
states is far in excess of that in any 
cther section of the United States, and 
more than five times the average for 
the United States, as a whole. The 
development of the Pacific states is 
about 180 horsepower per thousand of 
population, and in the mouftain states 
120 horsepower, with a balanced aver- 
age of 160 horsepower. New England, 
which is next in order, has less than 
40 horsepower per thousand of popula- 
tion, and the whole United States about 
30 horsepower.” 
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report 
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Industrial Power Series—Article No. 148 
— 
ELECTRICITY IN SOAP MANUFACTURE. 

Eo 

Soap is probably one of the oldest and described is modified. Rosin is an acid 
most common of necessities and the A modern soap factory affords and unites directly with the caustic soda 
enormous demand for it has created many opportunities for the prof- to make a salt. During saponification 
modern methods of power applications itable introduction of electricity glycerine, the sweet principle of fats, 
in its manufacture. Electric motor as a power distributing and is set at liberty, and the fat acids com- 
drive is now used to a large extent in lighting medium. This article bine with the base forming soap, or are 


soap manufacturing plants, where it has 
advantages which are in common 


man 

with other kinds of plants. Both group 
and individual drive are used and as a 
rule the machines have small power re- 
quirements, with the exception of one 
or two types. The following paragraphs 
describe the various processes required 
for soap making, and the machines used. 
Power requirements are also given in 
an accompanying table. The first con- 


sideration is the chemical changes that 


take place in the preparation of the in- 
gredients and later the mechanical proc- 
esses that are necessary to complete 


the product. 

When tallow, lard, palm oil, corn oil, 
yr other fatty material is treated with a 
solution of sodium hydrate or potas- 
sium hydrate, a chemical change takes 


describes the processes involved 
in manufacturing soap with par- 
ticular reference to power appli- 
cations, and gives a table of ap- 
proximate horsepower require- 
ments for the machines used in 
the industry. 











place, resulting in the formation of a 
product soluble in water, and possess- 
ing properties different entirely from the 
original fat or oil employed. Although 
there are many substitutes for tallow 
which are employed in soap making, 
they all require caustic for saponifica- 
tion and all act in the manner described. 
There are, however, some substances, 
such as rosin, with which, when used 
in the production of soap, the action as 


Four Induction Motors Driving Battery of Soap Mottlers. 


set at liberty. By this process potassium 
and sodium hydrates produce soluble 
soaps, while calcium, magnesium, zinc, 
barium and lead oxides, and the like 
bases, produce insoluble soaps. As a 
rule soaps formed by a sodium base are 
hard soaps, while those produced from 
a potassium base are soft soaps. 
Saponification takes place slowly in 
the cold, much more quickly by the aid 
of heat, and the presence or absence of 
air is immaterial. The result depends 
upon the nature of the fat or oil as well 
as on the base. For example, if the fat 
is complex, containing stearine, palmi- 
tine, oleine, etc., then as many new salts 
are formed as there are fatty acids to 
combine with the base. The operation 
is not attended by the production of 
acetic or carbonic acid, but a small por- 
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tion of nitrogen is set free in the sapon- 
ification of hog’s lard, due probably to 
the impurities in the fat. Hog’s lard, 
100 parts, digested with 60 parts of po- 
tassic hydrate and 400 parts of water for 
two days, at a temperature of 70 to 90 
degrees converted into 
mother liquor and soap. The mother 
liquor contains free potash, with car- 
bonate and acetate of potash, an odor- 


centigrade is 


ous principle, and glycerine; the soap 
contains stearate, palmitate, and oleate 
of potassium, a small quantity of acetate 
and yellow coloring matter. The car- 
bonic acid and the greater part of the 
acetic acid in the mother liquor were 
previously formed in the potassium hy- 
drate. 

The manufacturer of hard soap, hav- 
ing provided a stock of alkaline liquors 
of various strengths, charges his soap 
pan or kettle with a quantity of neutral 
fat or oil, and adds weak liquors of 
As the 
temperature rises, and the oil and alkali 


about 1.050 degrees density. 
liquor mingle, a uniform milky emulsion 
is formed, in which neither oily globules 
nor water are visible on cooling a por- 
tion of the fluid. The operator watches 
for this change, and adds more solution 
of alkali or water, as the case may re- 
quire, until the emulsion forms and all 
alkaline taste has disappeared, using the 
test. Stronger liquors are 
now added gradually to complete the 
the glycerine, which 
was commenced by the weak liquors, 


tongue as a 
displacement of 
and the boiling continues until a strong 


alkaline detected. The 
man then adds more fat or oils, and re- 


taste is work- 
peats the use of the stronger lyes until 
gradually the soap pan is nearly filled, 
taking care at the last that there shall 
alkali. During this 
he often adds a 
portion of rosin which, by virtue of its 
constitution, species of 
saponification with alkalies and adds to 


be no excess of 


series of operations 


undergoes a 


Induction 
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Two Motors for Driving Soap-Powder Machines. 


the product more than its value in weight 
and volume. Now comes the next im- 
portant stage of soap-boiling operation, 
in which, by the addition of salt, the 
emulsion of oils and alkali is decom- 
posed, the salt taking the water and 
causing the precipitation of the newly- 
formed soap in a curdy or granulate 
stage, floating on the dense spent lyes 
in which is found the glycerine and salt 
but no alkali. 

This mother liquor, after the separa- 
tion of the soap is complete, is with- 
drawn and rejected as having no value. 
The imperfectly developed soap is now 
for a second time subjected to a like 
series of operations as at first; it is 
brought by boiling to a homogeneous 
state, more oils or fats and strong alka- 
line liquors are added until the whole 
has a decided alkaline taste, and more 
salt is then added to cause the separa- 
tion of the soap from the alkaline solu- 





Motor Driving Soap Cutter. 


tion, and the whole mass is kept boil- 
ing for some time until all of the fats 
are completely saponified. 

This completes the chemical part of 
the operation if the soap contains no 
rosin, and after allowing time for the 
subsiding of the dregs, the curd is trans- 
ferred to the frames, where it cools and 
becomes solid, preparatory to cutting up 
for use. If, however, the soap contains 
rosin, it requires a further treatment be- 
fore framing. The curds, after the re- 
moval of the spent liquor and dregs, are 
melted with more water and boiled. A 
homogeneous compound results, con- 
taining an indefinite quantity of water, 
which is permitted to rest for two or 
three days, when it separates into a def- 
inite compound containing about 65 
per cent of fat acids, 6.5 of soda, and 
28.5 of water and, resting on a lower 
stratum of an indefinite compound con- 
taining much more water and the dregs 
or sediments of the operation. 

Rosin soap is allowed to cool in the 
kettle or pan to about 280 degrees 
Fahrenheit, then run into the crutcher, 
a cylinder provided with a shaft bear- 
ing a paddle. This paddle revolves and 
thoroughly mixes the soap, uniform in 
color and texture. In this operation it 
is also customary to make various ad- 
ditions such as carbonate of soda to 
soften the hard water, silicate of soda 
to harden the soap and prevent too 
rapid wasting, and many other sub- 
stances, some of double utility. After 
crutching, the warm mixture is removed 
to large iron frames or molds and al- 
lowed to cool. When the soap is hard 
the sides of the frames are removed 
and it is cut into slabs and bars with a 
steel wire. After a short drying opera- 
tion, the soap is pressed and is ready for 
use. 

Settled toilet soap is not crutched, but 
run at once into frames. When hard, the 
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Motor-Driven Wrapping Machine. 


soap is cut by steel wires into thin bars 
and dried on racks in a warm, well ven- 


tilated room, and when the moisture is 


reduc to about 10 per cent, is cut 
into fine chips and dried once more. The 
proper perfume and coloring matter 
having been added, they are fed into 
a roller mill, coming out in crepe-like 
sheets The material .then passes 
through the roller mill several times and 
then into the plodder; a revolving screw 
press, which is gently heated, and de- 
livers the soap in long slender bars. 
These bars are cut into short lengths 


pressed into suitable cakes by dies. 
Having given a general outline of the 
process of making soap, it remains to 


describe briefly the various machines 
used in the manufacturing of this com- 
modity. The raw materials, consisting 
of oil or tallow, are delivered to the 
soap factory in drums and the material 
has to be melted and transferred to a 
tank for storage. The drums are run on 


rails into the melting room, which is 
d into compartments, with a steam 
so constructed that taps can be 
connected to the bung holes of the 
The material melts and runs 
through a trough and a pipe to the stor- 


divide 


line 


drums. 


age tank, 
Boiling kettles or pans are constructed 
of sheet iron and provided with steam 


drilled with small holes which al- 


coil 

low the steam to escape in small jets 
having the double function of heating 
the material and agitating it. Crutchers 


consist of a steam-jacketed kettle in 
which there is a revolving worm for agi- 
tating the contents. The coils in the 
ket may be used for steam to heat the 
material or for water to cool it. The 
frames are boxes large enough to con- 
tain a charge from the crutcher and are 
mounted on trucks. The solidified soap 
may be taken from the frame by remov- 
ing its sides. This process is called 
stripping. The slabber is provided with 


a cutting head to receive a whole slab 
from the frames and cuts it into the 
thickness of bars by means of steel 
wires. The cutting machine further 
reduces the size to that of cakes. The 
wrapping machine, as the name implies 
is used for wrapping the soap in 
proper wrappers for packing and ship- 
ment. The chipper is provided with a 
revolving wheel to which knives are 
attached that chip the soap as the 
bars. are fed in the machine. The 
amalgamator is used for mixing per- 
fume with the chips. 

Whether the soap has been dried’ by 
the modern method or the slower 
method of chipping, it is placed in a 
mixing machine for the addition of 


necessary ingredients and then fed 
into the mills. These mills consist of 
two or more rollers between which 


the soap passes, thereby causing the 
added material to be incorporated. 
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The milled soap is placed in the hop- 
per of a machine known as the plod- 
der, where it is subjected to great 
pressure by means of a compression 
screw. In the nozzle of the plodder 
is a forming plate having an opening 
the size of the cake desired. The 
flaky condition of the soap as it comes 
from the mills is converted into a con- 
tinuous bar, which may be cut to any 
length and stamped or pressed as de- 
sired. 

A modern soap factory affords many 
opportunities for the profitable intro- 
duction of electricity as a power dis- 
tributing and lighting medium. Few 
industries have need for so many com- 
paratively small amounts of power 
applied in widely separated depart- 
ments as does a large soap factory. 
In meeting these conditions electricity 
is being employed and is an _ ideal 
means of transmission. It is clean, 
simple, positive and flexible, allowing 
extensions and additions to be made to 
the various buildings, or the construc- 
tion of new departments extending 
over a wide area; it makes power ap- 
plication in such developments pos- 
sible at low cost for transmission sys- 
tem and increases greatly the efficiency 
of the whole etablishment. 

In soliciting the adoption of central- 
station service for soap factories, a 
great proportion of success depends 
upon the ability of the salesman to 
correctly analyze existing plant-oper- 
ating expenses and fixed charges. Abil- 
ity to do this readily and correctly will 
go far in demonstrating definitely and 
convincingly to a prospect the flaws 
and waste and general field for im- 
provement in his power layout. 

The selection of motors for drive in 
scap factories presents no especial dif- 
ficulty. Where alternating current is 
available, the polyphase induction mo- 
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tor with squirrel-cage windings is, of 
This motor 
is extremely simple and may be built 
hard and to run 


in exposed locations and 


course, to be preferred. 


to withstand usage 
continuously 
under the adverse conditions of tem- 
inher- 
effi- 


over 


usually 
The high 
obtained in moter 
load the minimum 


amount of attention it requires while 


perature and moisture 


ent in soap factories. 


ciency this 


wide ranges and 
make it compare favorably in 
any 


running, 


cost of operation with motors of 
other 

In the case of soap-power machines, 
or grinders, the 


specified due to the heavy 


type 
etc., slip-ring motor 
should be 
starting torque of these motors. 
be 
desirable the 


current. In 


Compound-wound motors will 


found the most where 


supply source is direct 


tank 


locations 


rooms, mixing rooms and other 
the 
subjected to dampness, acids, etc., 


where motors would be 
it is 
found desirable to suspend them from 
fact, this method of 


advantageous through- 


the ceiling In 
installation is 

out the plant since in addition to pro- 
the the 


of economizing on space. 


tecting motors it has advan- 
tage 

The accompanying table gives the ap- 
proximate horsepower requirements of 
the usual machines found in the typical 
soap factory. In determining upon the 


size of motor to be used, however, 


local 
ways 
POWER 


operating conditions must al- 
I 2 


be taken into consideration. 
REQUIRED TO DRIVE 

MAKING MACHINERY 
Machine Horsepower 

Soap Melter 

Large Soap Grinder 

Small Soap Grinder 

Roller Soaping Grinder 

Large Soap-Clipping Machine 

Small Soap-Clipping Machine 

Soda Ash Mixer 

Soda Mixer 

Soap Slabber 

Soap Press 

Large Soap Mill 

Medium Soap Mill 

Soap Plodder 

Cutting Table 

Color Mixer 

Soap Clutch 

Horizontal Plodder 

Perfume Mixer 

Tallow Mixer 

Large Soap Clutch 

Small Soap Pump 

Large Soap Pump 

Drum Washer 


SOAP- 


From tests in a large number of soap 
manufacturing plants it has been de- 
that the kilowatt- 
current consumption per month 


termined average 
hour 
per horsepower is 64 and the load-fac- 
tor for group drive 24.6 per cent. 
—_-—~»--@—___ 


Possibilities of Electric Piano- 
Player Shown. 

At a recent joint meeting of the New 
York Electrical Society and the Na- 
tional Light Association a 
was given of 


Electric 
elec- 
Elmer 
A. Sperry, president of the society, in 


demonstration an 


trically operated piano-player. 


an address preceding the concert made 
a number of pertinent remarks concern- 


ELECTRICAL REVIEW AND: WESTERN ELECTRICIAN 


ing the possibilities of this device as a 
central-station load builder, from which 
the following extracts are taken: 

“The importance of the new art of 
the electrically-driven player-piano is 
not at all appreciated. It may be said 
that the entire piano industry is now 
devoting its attention and energies to 
the subject. On the assumption that 
there are 300,000 pianos made yearly in 
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average may be higher, this 
represent a possible demand for 
horsepower of central-station energy 
some time during the day steadily for 
two or three hours at a time. Such a 
new demand is not to be despised, and 
this is one reason why the Commercial} 
Section of the N. E. L. A. has been 
investigating the subject with the idea 


would 
200,000 


of placing an electrically-driven player- 





Induction Motor Driving Soap Crutchers. 


this country, a figure which is some- 
where near the actual fact, and that the 
average piano remains in use at least 
ten or fifteen years, it will be seen that 
there are some four million pianos in 
actual service in the United States at 
the present time. Assuming that only 
one-half the population of the country 
reach of central-station cir- 
cuits, it appears at once that at least 
two million pianos could be electrified. 
Going one step further and allowing 
that each piano requires a motor of 
about one-tenth horsepower, and the 


is within 


piano in every electrical showroom in 
the country. The 
goes far beyond this, and interests the 
entire electrical industry, not only in 
its electrical and scientific aspects, but 


subject, however, 


because of the enormous new demand 
that it opens up for motors, switches, 
wire, control apparatus and other elements 
and apparatus.” 





Free energy will be supplied by the To- 
peka Edison Company to all exhibitors at 
the electrical show to be held in Topeka, 


Kans., January 17 to 29. 
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Electrical Toy 
Wide Range of Suitable Gifts. 


The accompanying illustration shows 
the special Christmas window display 
of the New York Edison Company, in 
which an effort was made to show the 
innumerable electrically operated toys 
suited to boys and girls of all ages. A 
prominent feature of the display is the 
Christmas tree showing the effects se- 


cured by the use of an electric tree- 
lighting outfit. 
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Commercial Practice 
Management, Rates, New Business 





Display Shows Chicago Grocer Buys 11 Electric 


Trucks and Sells 300 Tons of 


Coffee as Result. 

After a careful study of transporta- 
tion methods, covering a period of two 
years, Reid, Murdoch & Company, 
wholesale grocers, of Chicago, decided 
upon the electric vehicle as best suited 
to its meeds and consequently pur- 
chased a fleet of 11 Walker trucks of 
three and five tons capacity. Coin- 
cident with its decision to use the elec- 











































Toy Display of New York Edison Company. 


In attracting publicity to electrical 


toys and Christmas appliances, the New 
York Edison Company is laying special 
emphasis on their absolute safety, as 


well as on the educational value of op- 
Crative toys. 
SS ee 

The Hot Springs (Ark.) Street Rail- 
way Company has placed in operation 
permanent auto bus transportation be- 
tween that city and the Golf and Coun- 
try Club. While it is possible the street 
car lines will be extended in the course 
of the year to care for this traffic the 


Street railway company inaugurated the 
bus service because of the increasing 
traffic, which made necessary some per- 
manent and satisfactory form of trans- 
portation. 


tric, the company, which operates a 
large electrically driven coffee-roasting 
plant, conceived the idea of capitalizing 
on the advertising value of an electric 
delivery system by inaugurating a 
coffee-selling campaign based on its 
modern equipment for producing a 
meritorious article and on its improved 
delivery system. 

Numerous circulars embodying these 
thoughts were distributed, and al- 
though the present time is said to be 
the dull period in the coffee business, 
over 600,000 pounds were sold during 
the campaign, which lasted less than 
30 days. Officials of Reid, Murdoch & 
Company state that at no other time 
in the history of the company has such 
a volume of business been done with 
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so small an advertising expenditure. 

The culminating feature of the cam- 
paign was a parade of the company’s 
new electric vehicles loaded with coffee, 
bought during the campaign, which 
was held in the business district of 
Chicago on Wednesday morning, De- 
cember 23. It was originally thought 
that the company’s fleet of 11 vehicles 
could handle the sales, but this was 
soon seen to be impossible. The Com- 
monwealth Edison Company therefore 
was called upon for help, and loaned 
60 of its electric trucks for the parade. 
Fourteen additional electrics were se- 
cured through the Walker Vehicle 
Company, making the total number in 
line 85, each loaded with about two 
tons of coffee. 

The parade led by a police squad 
and band, attracted considerable atten- 
tion, and undoubtedly will result in 
stimulating interest in electric delivery. 
One of the features of the parade 
which had an influence of the enormous 
sales made was the offer of the com- 
pany to send photographs of the event 
to every purchaser with his name 
prominently displayed as contributing 
to its success. 
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Wichita Show-Window Contest 
Stimulates Window Lighting. 


As a result of the unusual publicity ac- 
corded electricity during Electrical Pros- 
perity Week many central-station com- 
panies are reporting exceptional sales of 
appliances and a continuation of the 
marked activity that was inaugurated dur- 
ing the week. In many instances special 
electrical decorations or interior lighting 
installed for the week has been so satis- 
factory that many of these installations 
are remaining intact at least until after the 
holidays and in an appreciable number of 
instances the installation will be made per- 
manent. 

Wichita, Kan., perhaps was as active in 
celebrating as any city in the country and 
as a result T. Harvey, sales manager of 
the Kansas Gas & Electric Company re- 
ports an unusual amount of business. One 
particularly noteworthy result has been the 
marked improvement in window lighting. 
During Electrical Prosperity Week a prize 
window contest was held in which over 
100 business houses entered. As a result 
of this the window lighting in practically 
every instance was imprcved and made 
permanent. 
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New Form of Street-Lighting Con- 
tract Proposed for Racine. 
What is said to be the first “indeter- 
minate” lighting contract ever 
offered a city in the country has been 
submitted to a committee of the Racine 
common council by S. B. Way, vice- 
president and general manager of the 
Milwaukee Electric Railway & Light 
Company. The terms permit the elec- 


street 


tric company to make expenses and 6 
per cent interest on the money invest- 
ed, prevents it from making any profit 
beyond that, and guarantees it against 


loss. The price of lights is determined 
by the actual cost of operating the 
service. The price of service will be 


If the city has 
ordered numerous extensions and costly 
underground work, the average charge 
per lamp will be increased to meet the 


adjusted every year. 


expense in excess of the average cost 
under present conditions. If no ma- 
terial changes are made in the equip- 
ment, the tendency will be to reduce 
the cost through more efficient opera- 
tion. If lamps are ordered installed at 
points where the expense is not heavy 
it will reduce the average cost. 

To with, the company esti- 
mated its special investment devoted 
to street lighting to be worth 
$62,294.60, and there has been set aside 
a replacement reserve of $10,084.44. On 
this basis Racine will get street lights 
the year more cheaply, it is 
claimed, than any city of its size in the 
The proposed and the pres- 
ent prices follow: 


begin 


first 


country. 


New Old 

Are lights, overhead circuit......$53.52 $72 

Arc lights, underground circuit 78.70 90 

Mazda lamps, overhead circuit 20.16 21 
Mazda lamps, underground cir- 

cuit . TS , 21 

In case underground conduits are 


laid, the street lighting department of 
the company is charged up with only a 
proportionate share of the cost, accord- 
ing to the proportionate amount of the 
used for exclusively 
street lighting purposes. The city 
guarantees the company that it will re- 
ceive each year five per cent of its in- 


conduit space 


vestment in special equipment for re- 
placement one-half per cent 
for insurance; one and a half per cent 


for taxes; six per cent for interest; di- 


reserve; 


rect operating expenses and its share 
of joint operating expenses. The city 
guarantees a return only upon a pro- 
portionate share of the cost of equip- 
ment for joint use of the 
street-lighting service, commercial- 
department or street-railway 


installed 


lighting 
department. 

The city can terminate the contract 
at will by paying to the company the 
difference between the accumulated re- 
placement reserve plus the scrap value 
of special equipment, and the actual 
cost of that equipment. The cost of 
fixed charges and operating expenses 
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on joint investment for public lighting 
and commercial service is subject to 
review by the state Commission. The 
costs of new special equipment and 
operating expenses for street-lighting 
alone are to be reported to the city 
each year, the books always being open 
to city officials. Provision is made in 
the contract for payment to the city in 
case lamps contracted for are not light- 
ed during the hours required. 
ee 


Electric Service A La Carte. 

“Service—a la Carte” is the human-in- 
terest caption of an interesting article 
which the Philadelphia Electric Company 
is bringing to the attention of its patrons 
through the medium of its house organ 
known as the Bulletin. The author tries 
to impress on the minds of the readers the 
tremendous organization and equipment 
which must be necessary to “keep elec- 
tricity always on tap, as electricity isn’t 
a commodity which can be manufactured 
far in advance and stored away indefinite- 
ly until needed. It must be manufactured 
as used.” 

The ability of a customer to always 
have service available, at the snap of a 
switch, day or night, is pointed out and 
this is contrasted with the conditions en- 
countered in the use of other commodi- 
ties. 

“About every so often, the milkman 
gets caught in a snowstorm and you drink 
your coffee black and eat your cereal 
without cream. Or, the baker is delayed 
on the route and you miss your favorite 
rolls at breakfast. You realize, of course, 
that such things are bound to happen, 
more often than not through no fault of 
the tradesmen but because of adverse 
conditions over which they have no con- 
trol. Yet, suppose a_ thunder-shower 
should come up, in about ten or fifteen 
minutes, as they often do in the sum- 
mer, and every store, office, factory and 
home in Philadelphia using electricity 
should decide within five minutes that it 
was getting dark and that a little light 
would be desirable. Suppose we did not 
have the capacity and facilities to take 
care of such an enormous and instant de- 
mand, and the pressure of your. finger 
on the switch wouldn’t bring the de- 
sired light! 

“There are probably more complications 
and what seem to be almost unsolvable 
problems involved in the distribution and 
delivery of electric current than in any 
other industry. The general public, of 
course, isn’t in position to realize it. To 
the average person, we dare say, it seems 
like a very simple proposition to have 
electricty instantly available at any hour 
of the day or night. 

“We're not in business because of al- 
truistic motives. But we are engaged in 
a business where the greatest thing we 
have to sell is “service.” And. by service 
we do not mean merely delivering to 
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your home, store, factory or office a give 
number of kilowatt-hours of electric a 
rent every month for a stated amount 
Service to us means an earnest desire 
on our part to co-operate with the great 
general public in making the Most out of 
the electricity for which they pay. It 
means, also, that we, as a public service 
company, must go farther than almost 
any other kind of business in populariz- 
ing our product; for not only is electric. 
ity, in the final analysis, a commodity to 
be merchandised like any other necessity 
but it is the common denominator of the 
many problems and operations incident to 
the routine of the business world and 
the home.” 
eS 


Electric Cooking Prospects in 
Boston Encouraging. 

The campaign of the Boston Edison 
Company for the promotion of the elec- 
tric cooking business, which was started 
several weeks ago with the slogan: 
“One thousand electric ranges within a 
year,” is developing with marked suc- 
cess. The demonstration held during 
Electrical Prosperity Week resulted in 
many sales and multitudinous inquiries, 

According to General Superintendent 
W. H. Atkins, there should be 
than 10,000 new apartments built in 
Greater Boston during the next ten years. 
Under present cooking rates at least 50 
per cent of these should be procurable as 
customers. An average income of $20 per 
year would represent a total of $100,000. 


no less 


There are about 1,400 tailors in Boston, 
all using gas irons. An electric iron 
would be much more efficient and eco- 
nomical. Its average consumption would 
be 75 kilowatt-hours a month, or $1.50 
on the 2-cent rate. 

Estimating three irons per tailor shop, 
the income from this source alone would 
amount to $76,000 a year. 
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Pertinent Christmas Advertising. 
The Cumberland County Power and 





Light Company, Portland, Me., in a 
large display advertisement in local 
newspapers, pertinently asks: “Why 


not make a present to the whole fam- 


ily this year by having the house 
wired for electric lights?” What it 
means to mother is outlined as fol- 


lows: 

“She can use an electric iron. 
use an electric toaster, 
and 996 other ap- 


“She can 
coffee percolator, 
pliances.” 

What it means to the children: 

“A cheerful home;. electric warmer 
for baby’s milk; soft, steady light to 
study. by; easy operation; absolute 
safety from fire.” 


If elderly people are in the home, 
the convenience is just doubled. The 
company says. the average time taken 
to wire a house is three days. 
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i d. In an ad- 

: any’s Customers ber of customers increased. — 
st. Louis porn = y Rates Are vertisement published at this time the fol- 
Reach 65, 0 — lowing reductions were offered. 


Reduced. When the total number of customers 
h b f cus- reaches 65,000 reduction to 9 cents per 
” pneerp eles acc oo nee thet tal number of customers 
, Ini i i en e tota 
tomers S¢ rved by the Union Electric Light reaches 70,000 reduction to 8.5 cents per 
. Power Company, St. Louis, Mo., kilowatt-hour. 
NS ; When the total number of customers 


reached the imposing figure of 65,000. ,eaches 75,000 reduction to 8 cents per 





Coincidently, in accordance with an offer kilowatt-hour. 
previous! made, the company reduced its It was predicted that if sufficient activ- 
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+ 
+ 


We've Reached 


| 
+ Mi 
65,000 Customers | 
(Gained Nearly 5000 Since August) i 
And as Announced August 13th, 1915, We 
Shall from Date of Meter Readings After 1 
¢ December 10th, 1915, | \ 
Reduce the 1st Step in Schedules to 9c per KWH., 1 
f Less 5% Discount. | i 
\ 
( Saae 9c } 


3d Step, | 
Residence Revenue Will Yield Average Net Rate of About6.5¢ i 


' Monthly Minimum, Only 50c ly 
| No Deposit Required from Residence Customers 
Further Reductions— i 


Ms When our number of éustomers reaches 


} 70,000, first step will be reduced to 8%c ) % 2 | 
75,000, first step will be reduced to 8c jo an eee 1 


Y Residence Schedule: | 2d Step, 6c) Per KWH. 


y lf 
Become a Union Electric customer | ij 
‘; now and share-with your neighbor the Wh 
+ ‘earliest day for further consistent PER- if 
MANENT reductions. | 
f 
, t 
UNION ELECTRIC | 
+ LIGHT AND POWER CO. * 





12th and Locust Streets. " 
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Advertisement of St. Louls Company Announcing Rate Reduction. 


primary residence rate from 9.5 cents net ity was taken. by existing customers the 
per kilowatt-hour for the first four kilo- company would reach the 65,000-mark on 
watt-hours per active room to 8.55 cents. December 1 and this prediction has been 
Some time ago the Union company borne out. In order to reach this mark, 
adopted the commendable policy of en- 4,300 customers had to be secured in a 
couraging customers to take a personal period of four months. On August 1 the 
interest in the growth of the company company had 60,700 customers. 
by offering to reduce rates as the num- In its advertisement urging the co-op- 
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eration of customers in increasing the 
business of the company so as to make 
further reductions possible the company 
says: 

“The supplying of electricity to the en- 
tire population of a city such as St. Louis 
involves a very large investment and plant, 
each customer is also an element of not 
only investment cost, but service expense, 
in addition to the cost of operation to gen- 
erate the electricity and its delivery—with 
the increased use and growth of the busi- 
ness, lower operating costs are made pos- 
sible.” 


inal 


Electrically Driven Waterworks 
Plant Recommended for Nash- 
ville. 

In a report on the Nashville water- 
works, presented to the City Commis- 
sion by James C. Cameron, who is 
conducting an audit and efficiency sur- 
vey of the municipality’s affairs, the 
recommendation is made for a com- 
bination of the city’s power plant and 
the waterworks. The city’s electric 
plant is not a public station but is 
used for generating power for munic- 





_ipal works and lighting only. 


It is advised that new electrically 
driven centrifugal pumps be installed 
at the waterworks to supplement the 
present system, particularly in case of 
emergency. The cost of the combina- 
tion will be $111,500 and will save 
$28,000 annually. 

saclnmepneicieiiaamitaliaaiats 
Boston Company Secures 2,605 

House-Wiring Contracts in Two 

Years. 

During the two years in which the Bos- 
ton Edison Company’s house-wiring plan 
has been operated, 2,605 contracts have 
been made, aggregating $225,000. The 
added load is 260 kilowatts, representing 
a yearly income of about $60,000. 

For the whole time, the number of con- 
tracts secured averaged about 100 a month, 
while for the last 2.5 months the average 
was about 200. 

The largest number of contracts exe- 
cuted outside of the city of Boston was in 
Newton, where 244 houses were wired. 
The next largest number was in Somer- 
ville, with 190 houses wired. 


Municipal Christmas Tree for 
Louisville. 

Under the direction of the Woman’s 
Outdoor Art League, a municipal 
Christmas tree will be set in Lincoln 
Park; on Fourth Street, Louisville, and 
serve-as the center about which va- 
rious ceremonies will be held during 
holiday week. The Federal Sign Sys- 
tem (Electric) which maintains a large 
sign immediately back of the park, has 
volunteered to look after the wiring 
on the tree, and will supply the cur- 
rent to keep it illuminated at night. 
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NOTES ON INTERIOR WIRING.’ 


By Terrell Croft. 
Underground Entrances. 

Underground entrances to buildings 
should be installed very carefully because 
frequently no fuses are provided in the 
entrance conductors where they connect 
to the mains in the street. Consequently 
a short-circuit between the entrance con- 
ductors within the building or an acci- 
dental connection between one of 
the and within the 
building could create a dangerous per- 
sistent arc which might originate a fire, 
particularly if combustible material were 


earth 


conductors ground 


in its vicinity. 

Underground conductors must be so 
arranged that they cannot shunt the cur- 
rent around a catch-box through a build- 
ing. A “catch-box” is a junction box of 
an underground system at which the un- 
derground mains or conductors are fused 
Fig. 1. Fuses 
said, in the pioneer days of the industry 
called Hence, a catch- 
box is a sort of fuse box. Consider the 
conditions of This 
shows the distribution panel in 
ing in the block in the center of the pic- 
which is from 
This distribution panel is fed by 
two services, one from D and one from 
B. They both connect to the busbars of 
the panel at C. If it happened that the 
fuses in box A, at F; or F: were blown, 
current from the energy G 
would feed toward E through the build- 
ing via the route B C D. Now, if it 
happened for reason that the 
trance cutouts at H and J failed to op- 
erate, the conductors B C D might carry 
a current far in excess of that they were 


as shown in were, it is 


“safety catches.” 
Fig. 1. illustration 
a build- 
underground 


ture served 


mains. 


source of 


any en- 


designed to serve, and a fire might, un- 
der these conditions, be started. 

Another dangerous feature of the ar- 
rangement shown in Fig. 1 is that a per- 
with the fact that the 
building shown had two entrances, might 
open one entrance switch, that at J, for 
instance, thinking that he had disconnect- 
ed service from the building, whereas 
voltage might still be impressed on the 
busbars via the entrance B. 
entrance tubes to build- 
ings closed at their ends in 
the buildings with asphaltum or cement, 
so that the gases that frequently exist 


son unfamiliar 


Underground 
should be 


1 All rights reserved. Reprint forbidden. 


in subways in underground systems can- 
not enter the buildings and cause ex- 
plosions. Underground subways for elec- 
trical conductors are often “gassy,” that 
is, gas leaks into them from gas mains 
and it may, and frequently does, mix with 
just the proper proportion of air to form 
a very explosive mixture. Manhole heads 
are* frequently blown off in cities due to 
this condition, the gas becoming ignited, 
by an accidental electric arc between the 
underground conductors or by some 
other means. 

Carrying Capacities of Conductors. 

The allowable or safe carrying capaci- 
ties of conductors are determined by the 
currents which these conductors will carry 
continuously, that is, for an indefinite pe- 
riod, without becoming so hot that they 
will injure their insulations or materials 
adjacent to them. Whenever a current 
of electricity flows through a conductor, 
heat is developed in the conductor. If 
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except that the No. 14 wire will become 
warmer than it would with 15 amperes 
flowing through it. The chances are that 
if a current very much greater than 15 
amperes were forced through it continy- 
ously the heat thereby developed would 
injure the insulation on the wire. Be 
ginners frequently assume that the safe 
current-capacity values of Rule 18 jndi- 
cate the currents which will fuse or melt 
the conductors of the different sizes to 
which the values apply. This impression 
is, Or course, erroneous, inasmuch as it 
requires currents many times as creat— 
possibly 10 or 12 times—as those shown 
in Rule 18 to melt in two or fuse cop- 
per conductors of the sizes there given, 
For example, it requires a current of 
about 180 amperes to fuse or melt a No. 
14 copper conductor, whereas the safe 
carrying capacity for this wire is, for 
rubber insulation, 15 amperes. 

Safe current-carrying capacities of 
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Fig. 1.—Supply From Two Underground Mains. 


the of the current in the con- 
ductor be multiplied by the resistance of 
the conductor, the rate of heat develop- 
ment in watts will be the result. Note 
that the heat developed varies directly 
as the square of the current, that is, if 
the current in any conductor be doubled, 
the heat developed in that conductor will 
be increased four-fold. 

The safe current-carrying capacities as 
given in tables, for example, in Rule 1S 
of the National Electrical Code, must 
not be taken as values which cannot be 
exceeded. Such values should not, how- 
ever, be exceeded, hence they are safe 
values rather than ultimate values. For 
example, the safe current-carrying ca- 
pacity of No. 14 wire (rubber insulation) 
amperes. Now, if a current of 
20 amperes, for example, be forced 
through No. 14 wire, nothing will happen 


square 


is 15 


aluminum wires are smaller than those 
for copper because an alum- 
inum wire of a certain size has a 
greater resistance than a copper wire of 
the ‘same size. Hence the heat developed 
in an aluminum the passage 
of a current is greater than that product 
in a copper wire of the same size by the 
passage of the same current. Since, as 
stated in Code Rule 18, second paragraph, 
aluminum wire may be assumed to safely 
carry currents 84 per cent as great as 
those allowable for copper wire, a No. 3, 
B. & S. gauge weatherproof-insulation 
aluminum wire has a carrying capacity of 
0.84 x 100 or 84 amperes. Note that a 
No. 3 weatherproof insulation copper wire 
has an allowable or safe carrying capacity 
of 100 amperes. 

The basis of the determination of the 
allowable carrying capacities of rubber- 


wires 


wire by 
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insulated wires is outlined in the Associat- 
ed Factory Mutual Fire Insurance Com- 
panies’ book of rules. It has been dem- 
onstrated that if maximum life is to be 
obtained from rubber its temperature 
should at no time be permitted to exceed 
150 degrees Farenheit. The carrying ca- 
pacities listed in Rule 18 are based on ex- 
periments performed in 1889 by A. E. 
Kennelly. The allowable current values 
listed in Table A (rubber insulation) are 
about 60 per cent of those which were 
found to produce a final temperature of 
150 degrees in wires of the sizes tab- 


ulated. Note that if an average tem- 
perature of 75 degrees be assumed, the 
rise in temperature for the final tem- 


perature of 150 degrees is 75 degrees. To 
provide a working margin, only 60 per 
cent of the current that the experiment 
showed would produce this 150 degrees 
final temperature was taken as the safe 


value. As the situation really stands, 
then, if the currents given in Table A 
flow in conductors of the sizes indicated 


the temperatures of the conductors will 
rise about 30 degrees Farenheit above 
the surrounding air. 

The bggis of the determination of the 
allowable carrying capacities of conduc- 
tors with insulations other than rubber 
is essentially similar to that used for the 
rubber-insulated conductors. Insulations 
other than rubber will probably withstand, 


without damage, somewhat higher tem- 
peratures than will rubber, and further- 
more, “other insulated” conductors should 
never be concealed but should always be 
supported in the open on glass, porcelain, 
or other non-combustible insulating mate- 
rials. Rubber-insulated conductors must 


often, for example in conduit or in metal 
molding, depend wholly on their rubber 
coatings for their insulation. For these 
reasons the safe carrying-capacity values 
of Table B (insulations other than rub- 
ber) were taken as about 90 per cent of 
the currents which were found by experi- 
ment to heat the wires to an ultimate 
temperatures of 150 degrees Farenheit 
with a room temperature of 75 degrees. 
Hence the working margin for the con- 
ductors with insulation other than rub- 
ber is 10 per cent as against 40 per cent 
for the rubber-insulated wires. 

The current that will cause the insula- 
tion on a conductor to smoke is stated 
in the Factory Mutual rules to be (ap- 
proximately), for all ordinary insulations, 
three times the safe values given for the 
conductor sizes specified in Table A of 
Code Rule 18. 

The allowable capacity for wires for 
temporary exposed work is frequently 
taken in practice as equal to twice the 
allowable capacities as specified in Rule 
Is. For example, if a No. 3 wire were 
used for temporary connections for mak- 
ing the test of an electrical machine it 
can be counted on to carry, without ex- 
cessive heating, twice the tabulated value 





(100 amperes) that is, 200 amperes. It 
should be understood that the informa- 
tion in this paragraph merely recites what 
is sometimes done without authority and 
which is considered safe in practice. The 
rules of the Code do not permit allowable 
capacities tabulated under Rule 18 to be 
exceeded. 

The allowable carrying capacities of 
outdoor wires are not specifically indi- 
cated in the Code. The values of Rule 18 
inasmuch as this rule falls within Class 
C of the Code, apply specifically to inside 
work. It is the usual practice, however, 
to so select conductors for outside wir- 
ing that the carrying-capacity values of 
Table B Rule 18, will never be exceeded. 
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Portable Floor Lamp. 

The illustration herewith shows in 
detail a portable bedside light, which 
I have made use of myself. 

It is simple in construction and is 
portable, easy to handle, and of great 
use in sick rooms, where the regular 
service is not used, and also where a 
light is needed only for a short time to 
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Portable Floor Lamp. 


attend to children or a sick person. It 
is clean and takes very little room. 
If coated with gold paint it makes a 
nice looking fixture. 

Only the pull socket is needed, the 
snap switch can be left out, while if 
only the snap switch is required a reg- 
ular keyless socket can be used. 

The wooden base is made of heavy 
wood to prevent it from falling over. 

William T. Estlick. 
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Considerable deposits of tungsten 
ores have been found in the Province 
of Tacna, Chile, and at Llallagua, Bo- 
livia. 
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What the Operator Should Know 


About Slotted Commutators. 

The slotting or grooving of commu- 
tators by cutting away the mica below 
the surface of the copper is a practice 
that seems to be effective in the pre- 
vention of some commutator and mo- 
tor troubles. Advocates of this prac- 
tice claim that during the last eight 
years since commutators have been so 
treated about 70 per cent of annoying 
motor troubles, such as_ flash-overs, 
grounded and burned-out armatures, 
have been reduced or effectively han- 
dled with a saving of commutator 
wear and increase of brush life. Slot- 
ting has been most extensively prac- 
tised in the electric-railway field and 
is now being applied to other motors 
where commutating conditions are se- 
vere, as with crane and elevator mo- 
tors, and to some extent to the com- 
mutators of direct-current generators 
and rotary converters, where the speed 
is high enough to prevent dirt from 
collecting in the grooves between the 
bars. 

When operating machines with slot- 
ted commutators certain precautions 
must be observed to secure the best 
results. By blowing out frequently 
with compressed air, the slots should 
be kept free from oil, dirt, carbon and 
copper dust to prevent short-circuits 
between bars. Oil or grease forms a 
gummy deposit when mixed with car- 
bon or copper and can not be blown 
out of the slots, so that a careful in- 
spection should be frequently made to 
see that Qil from bearings is not leak- 
ing into the motor case and getting on 
the cummutator. The use of high- 
grade carbon brushes is advised for 
slotted commutators. Brushes that 
wear away rapidly and cause a consid- 
erable carbon dust should not be used. 
The brush tension with slotted com- 
mutators is usually less than a non- 
slotted commutator. For railway work 
the brush pressure usually varies from 
4 to 7 pounds per square inch of sur- 
face contact, while for stationary ma- 
chines the pressure varies between 1.5 
and 3 pounds per square inch. The 
determining factors in slotted commu- 
tators are the peripheral speed of the 
commutator, the percentage of mica, 
and the grade of the brush used. The 
size of the machine has little or noth- 
ing to do with it, except that the con- 
ditions—high speed, large percentage 
of mica and_high-current-density 
brushes—are usually found in large 
machines.—Southwestern Electrician. 

aaa ee 
New Zealand Telephones. 

The telephone system of New Zea- 
land is being rapidly developed by the 
National Government with up-to-date 
material and appliances, much of which 
is now coming from the United States. 
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BUSINESS HINTS FOR DEALER 
AND CONTRACTOR. 


By G. D. Crain, Jr. 


Motion in Window Displays. 

The value of motion as an attention- 
getter can hardly be overestimated. If 
a thing is still the eye passes over it 
without held, there is 
something out of the ordinary to say 
“Halt!” 
tion about the moving display getting 
the undivided attention of the passer- 
He wants 


being unless 


But there is never any ques- 


by, even for a brief interval. 
to find out what is moving, and why it 
and he 

During the 
electrical dealers are resorting effective- 
ly to motion to assist in making their 
The 


idea is easy enough to carry out; sim- 


stops and looks. 
many 


is moving; 


holidays a good 


window displays more successful. 
ply have a revolving table geared up, 
with a motor providing the power, so 
that the goods displayed move around 
at a low rate of speed, slow enough to 
enable individual items to be studied, 
and rapidly enough to make people look 
twice. 

And that, after all, is the problem! 
Getting the look. The first 
glance tells only generalities; it is only 


second 


when the possible customer looks with 
his mind as well as his eyes that he is 
And motion is 
factor in 
fur- 


likely to be impressed. 
undoubtedly a powerful 
forcing that look, 
nishes the opportunity to sell. 


second which 


Advertising on the Job. 

A novel and interesting way of ad- 
vertising “on the job,” which is one of 
the most common methods of publicity 
among to 
with other concerns, all obviously non- 


contractors, is co-operate 
conflicting, to advertise the job as a 
whole, as well as the individual houses 
having the various features in charge. 

Often the electrical contractor con- 
tents himself with tacking a paper sign 
on a scantling and letting it go at that. 
\ good many people may see the sign, 
much 
of 


but the number who see it is 
smaller than the total number 
passersby, while the method in which 
the announcement is presented is not 
calculated to get the maximum amount 
of “good-will advertising’—the object 
of putting up the sign in the first place. 
Where the work is of real conse- 
quence, and especially if it is being 
done in the congested district, where 
the number of people passing is great 
enough to make advertising to them of 
the following plan will 
increased effectiveness for the 
taken with it. 
erect a large painted 
signboard on the work, big enough to 
be seen easily from the street and at 
It should be illuminated at 


consequence, 
pay in 
time and trouble 

The idea is to 


all angles. 
night. 
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“This Is a Quality Job—Quality 
Firms are Doing the Work,” is the 
caption which it may carry, furnishing 
an introduction to the houses which 
are handling the various details. Be- 
low will follow the name of the gen- 
eral contractor, if there is one, and 
then the names of the electrical con- 
tractor, the concern putting up the 
brickwork, the structural-iron work, 
etc. The list, as presented in this way, 
is impressive, and the grouping of the 
contractors gives a dignity to the an- 
nouncement which it could not have, 
considered as the individual expres- 
sions of the various concerns. 


Fixtures and Architecture. 


The fixture dealer has got to know 
something about architecture, or, at 
least, have a feeling for architectural 
propriety that will enable him to advise 
his customers along the right lines. 

Of course, if he is going after the 
cheap work, where stock designs are 
easily suitable, and where the amount 
involved not justify extensive 
study of the details, there is nothing 
more to be said, but if he wants to cap- 
ture the really high-class fixture con- 
tracts of his community, and break into 
the field where the competition is less 
keen and the margin of profit is more 
liberal, he must know his business in 
reference to architecture. 

A mere slap-dash, superficial knowl- 
edge will enable the dealer to “get by” 
occasionally, and to impress the un- 
but if he wants to make a 
favorable impression those who 
know, and who demand expert, and not 
merely pseudo-expert opinion, he must 
be equipped to meet the requirements 
of the situation. 

The leading fixture dealer in a city 
of 300,000 is a man, who, it is true, is 
an business-getter, but he 
has established his concern at the top of 
the heap not merely through being ag- 
gressive, but through knowing so much 
about fixtures in relation to house- 
building that people who want to get 
information on that subject go to him 
for it—and then buy from him as a 


does 


initiated, 
on 


aggressive 


matter of course. 

Architects are traditionally conserv- 
ative about asking the dealer or the™ 
business man handling any class of ma- 
terial for information; yet this fixture 
expert is constantly called on to make 
suggestions for special jobs where 
something out of the ordinary is re- 
quired. Not long ago an architect was 
designing a Gothic church, and before 
he laid out the plans for the fixtures 
he called this merchant into consulta- 
tion and got his opinion. The result 
was a special job, because the fixture 
concern could not supply the goods 
out of stock, but it was given the busi- 
ness, and placed the order with the 
manufacturer on a profitable basis. 
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There is a real-estate man in that 
town who does an immense amount of 
home-building. He is not technically 
trained, architecturally speaking, but he 
knows how to work attractive features 
into a home. He never dares to specify 
fixtures, however, without taking the 
dealer referred to in his automobile to 
the building, and getting his ideas on 
the sort of goods which should be in- 
stalled to be in keeping with the gen- 
eral character of the house, and to make 
the best impression on possible pur- 
chasers. 

Perhaps those who are getting fixture 
business without having even the most 
remote idea about the status of their 
goods, considered as an architectural 
detail, may imagine that all this js 
merely an embellishment, rather than 
a business necessity. Perhaps so, but 
the main thing about it is that it gets 
results. And anything which pulls busi- 
ness in the difficult field of building 
construction is worth considering, aside 
from the value of being able to render 
real service. 


The Factor of Time. 


Every dealer and contractor who has 
had to buy printing knows how. 
ritating delays in making deliveries of 
the work may be. The average printer 
is a good mechanic, but there are 
many loose ends of his business that 
he always has trouble getting out the 
work at the time he promised it. 

By remembering how he feels when 
concerns upon which he relie. 
goods or_service fall down on the job, 
the electrical contractor can appreciate 
the sentiments of those who are wait- 
ing for him to get out of a building. 
Those who are the last in, and hence 
the last out, are always the ones to feel 
the pressure from the owner and archi- 
tect. While the building is in its early 
stages, nobody pays any attention to 
the amount of time consumed in get- 
ting the work done, but when it is 
under roof and the final touches 
being put on, every concern which has 
anything to do with the job feels the 
prod of the sharp stick used by those 
who are anxious to begin getting a re- 
turn on their investment in the form of 
use or rents. 

Of course, the electrical contractor 
who says that his work will be finished 
at a certain date and is through at that 
time may disregard the attempts to 
rush him, but if he has not kept his 
promise in that respect, he may expect 
to be harried until his life is made mis- 
erable by everybody who has anything 
to do with the work, and to have to 
put on steam to an extent that makes 
his men and everybody connected with 
his organization uncomfortable. It’s 
bad business all around, and doesn’t 
make for the best of work, either. 

The contractor who gets through 


ir- 


so 


for 


are 
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when he says he will develops a reputa- 
tion for doing that sort of thing—and 
those are the people the architects are 
likely to put on the preferred list. An- 
other item in the same connection is 
getting out estimates for work to be 
done in good time. Even if there is 
no formal closing date, you may never- 
theless find it to advantage to have your 
estimate in early, and thus save the 
architect or owner the trouble of mak- 
ing many telephone calls and delaying 
the came generally. 

Time is valuable, and usually the 
time of the contractor has a bearing on 
the time of a good many other people. 
That is why it is so important to save 
as much of it as possible. 


ow 
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Exposed Work Barred in Louis- 





ville. 

Notice has been given to contractors, 
property owners and others, that be- 
ginning July 1, 1916, the Louisville (Ky.) 
Ci Building Inspector’s department 
will extend to all parts of the city the 
requirement that all electrical wiring 
shall be inclosed in metal conduits. 
Last July the department put the metal- 
construction rule into operation in the 
district between the river and Broad- 
way and Preston and Twelfth Streets, 
and the time is now ripe, according to 
W. J. O’Sullivan, inspector, to extend 
the requirement to cover the entire 
cit His statement, in part, said: 

‘Aside from the elimination of the 
fire hazard from crossed wires, it has 
been found that metal construction is 
very little, if any, more expensive than 


exposed wire construction. Running 
the wires in flexible steel conduits 
means shorter lines, a safer job, in 
many instancés a lowered cost and al- 
most certain inspection. Hidden de- 
fective joints that increase the fire 
hazard are impossible in metal con- 
struction. Electrical contractors with 
a stock of single-braid wire on hand 
no longer need fear financial loss from 
a metal-construction rule, for single- 
braid wire may now be used in metal 
construction. Many contractors have 
told me that, although they have bid 
on exposed wiring, they have found it 
cheaper to substitute metal construc- 
tion, so as to shorten their lines and 
clude the possibility of having to do 
of the job over again, so that it 
uld pass inspection.” 

In this connection it may be noted 
that the Louisville department has 
adopted a new type of condemnation 
notice. Each city inspector is now sup- 
plied with a blank book with a form 
which he can fill out on the spot. Pre- 
viously it has been necessary to make 
use of special forms kept at the city 
hall, a form for every kind of con- 
demnation. The new blanks will cover 
condemnation for any violation. 








Construction Started on New 
Hydroelectric Plant in Ten- 
nessee. 


The Tennessee Power Company has 
begun engineering work in preparation 
for hydroelectric development at Great 
Falls, on the Caney Fork River, for 
the purpose of adding 10,000 horse- 
power to its transmission lines. It is 
said that the development can be in- 
creased to 30,000 or 40,000 horsepower 
whenever this is needed. The E. W. 
Clark Management Company, of Co- 
lumbus, O., which directs the opera- 
tions of the Tennessee Power Com- 
pany, is in charge of the construction, 
M. S. Hopkins, vice-president, being 
personally in charge. The offices of the 
Tennessee Power Company are at Chat- 
tanooga, but the office of F. W. Hoover, 
the president, is located at Nashville. 

Ground has already been broken for 
the dam to be built across the river at 
the top of the falls. This dam is for 
the purpose of backing up the water, 
and a tunnel will be made through the 
bluff at the side of the falls to divert 
a stream of water to operate turbines. 
The construction of the dam and plant 
will cost, it is estimated, $500,000. The 
E. W. Clark Company, it was first an- 
nounced, would undertake the work it- 
self, but it is now probable that it will 
be done by contract. 

The Tennessee Power Company now 
obtains 65,000 horsepower from two 
river plants at Ocooe, Tenn., and at 
various steam plants in a number of 
smaller cities. It now supplies Chat- 
tanooga, Knoxville and Nashville—sup- 
plementing .a steam plant at the latter 
place—together with a large number of 
smaller towns in Tennessee and north- 
ern Georgia. With the new develop- 
ment several other towns will be en- 
tered. It is planned to begin work 
January 1, and to complete it in five 
months. 
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Use of Steel in Electrical Fittings 
Is Voted Down. 


At a conference held in the Hotel 
Biltmore, New York, last week be- 
tween the Underwriters’ Laboratories 
and manufacturers of electrical fittings, 
it was decided to rigidly restrict the 
use of steel for electrical purposes. 
The Underwriters’ Laboratories called 
the conference in order to obtain the 
sense of electrical manufacturers on 
the subject. After a thorough discus- 
sion of all the reasons for the use of 
iron and steel as a substitute for cop- 
per or brass in certain electrical fit- 
tings it was unanimously decided “that 
for wiring supplies steel or iron, plain 
or plated, shall not be used for cur- 
rent-carrying parts or for movable 
binding screws or for binding screws 
and nuts where cable lugs are not 
used.” 
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It was also unanimously decided that 
for panelboards, switchboards and 
knife switches “steel or iron, plain or 
plated, shall not be used for current- 
carrying parts or for movable wire- 
binding screws or for  wire-binding 
screws and nuts where cable lugs are 
not used. Hinge bolts, spring washers 
and nuts of knife switches are consid- 
ered as not being current-carrying 
parts.” 

sicaalieneicdiidtdaiaaientis 


Among the Contractors. 

The Touhey Company, Springfield, 
Mass., has opened a branch store, called 
The Electric Shop, at 406 Main Street, 
in the center of the shopping district. A 
complete line of high-class electrical ap- 
pliances is shown. The window and 
counter displays are such as to attract the 
women shoppers who trade at the large 
dry-goods stores near by. 





Contract for wiring the new Moose 
lodge home in Decatur, IIl., has been 
awarded to R. W. Trotter, a contractor 
of that city. 





The Childers & Waters Electrical 
Company, previously the Childers & 
Waters Company, Louisville, Ky., has 
filed a second amendment to its char- 
ter, making a second change in the 
name, which now becomes the Childers 
Electrical Company. Those wso signed 
the petition are C. C. and Lula B. 
Childer, William Zeigler and A. G. 
Renau, Jr. 

The company is completing a con- 
tract for installation of four motors in 
a new box factory which is being con- 
structed at Twentieth and Tyler Streets 
by the Ben B. Ott Manufacturing Com- 
pany. The plant will have a capacity 
of 1,000 boxes daily. 


The Peerless Electric Company has 
opened at Providence, R. I., a new ap- 
pliance shop, known as the Electric Store, 
opposite the Union Station. Christmas 
lines of appliances are at present the lead- 
ing features, but the company announces 
that it will carry a full line of all things 
electrical. 


The Martin Electric Company, of Des 
Moines, Ia., has purchased the business 
and assets of the Martin & Smedes Elec- 
tric Company and will hereafter be lo- 
cated at 320 Hubbell Building, Des 
Moines. One of the first important con- 
tracts announced by the new company 
is that for wiring the Highland Apart- 
ments which will be the most modern 
and complete building of the kind in the 
city. Each apartment will be equipped 
with a house telephone as well as a city 
telephone and modern electrical equip- 
ment will be installed throughout. J. H. 
Martin is president and general manager 
of the new concern. 
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COLORADO. 
Colorado Springs Light, Heat and 
Power Company. The Public Utilities 


Commission ordered a reduction in the 
rates of the Colorado Springs Light, 
Heat and Power Company for electric 
service. The company is operating un- 
der a franchise from the City of Colo- 
rado Springs, in which maximum and 
minimum rates are fixed, but the Com- 
mission took the position that such a 
franchise does not exempt a public cor- 


poration from state regulation. On the 
theory that the “state merely loans to 
the city the right to enter into con- 


tracts with such corporations until it 
decides to exercise its police power and 
intervene,” the rates fixed by the fran- 
chise are set aside and a new schedule 
ordered. 

The Commission fixed a final valua- 
tion of $2,315,453 on all the properties 
Upon this valuation 
return 


of the company. 
is allowed in 
The Com- 
mission held that it has not been gtven 


an eight-per-cent 
the electric and gas utilities. 


jurisdiction over the steam property. 

At the present rates for gas, the Com- 
mission found that the return on a fair 
valuation of the gas property is only 
1.16 per cent. The present schedule of 
rates is $1 per 1,000 cubic feet net, with 
a minimum of 50 cents per month per 
meter. No increase in those rates has 
been requested by the company, but the 
Commission stated that it would enter- 
tain a motion to such effect. 

In this the Commission 
ruled that each unit of a utility must 


connection 


pay for itself and that one unit cannot 
be permitted to lose money which the 
utility regains by making a higher profit 
than 

The company’s rate for residence and 


warranted on another unit. 
lighting was a 
straight meter rate of 11 cents per kilo- 
watt-hour, with 10-per-cent discount for 
prompt payment and a minimum charge 
of $1.35 with 15-per-cent discount for 
prompt payment. The rates prescribed 
ty the Commission are as follows: 
For commercial lighting, 9 cents per 
kilowatt-hour for the first 30 hours’ use 
of the customer’s demand, 4 cents for 
the next 60 hours’ use, and 2 cents for 
all with 10-per-cent discount. 
The minimum is reduced to $1 a month. 
For residence lighting, 10 cents per 
kilowatt-hour with a 15-per-cent dis- 
count and a minimum bill of $1. 
The former power rate was made up 


commercial electric 


excess, 
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Public Service Commissions 


Conducted by William J. Norton 
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of a fixed charge of 50 cents per horse- 
power and a charge of 7 cents per kilo- 
watt-hour for current consumed, with 
a minimum of $1 per horsepower. The 
rates fixed by the Commission are 6.66 
cents per kilowatt-hour for the first 30 
hours’ use of the customer’s demand, 3 
cents for the next 60, and 1cent for 
all excess, with a 10-per-cent discount. 
The minimum charge is reduced to 75 
cents per horsepower. 


IDAHO. 

Southern Idaho Electric Companies. 
After conferences with representatives 
of all the electric companies operating 
in southern Idaho, the Public Utilities 
Commission has issued an order fixing 
rates for electric power used for irriga- 
tion pumping purposes. Uniform rates, 
terms, and conditions are prescribed, 
which apply to alternating-current pow- 
er service for use in irrigation during 
the season, from April 1 to October 1. 
The service, not in excess of the irriga- 
tion demand, may be used by the con- 
sumer throughout the balance of the 
year for general power purposes on the 
farm, the point of delivery being the 
same. 

The new rates are a demand charge 
of $12 per year per horsepower of 
maximum demand, plus energy 
The energy charge varies with 
size of the installation. For in- 
stallations of less than 10 horsepower 
the energy charge is 5 cents per kilo- 
watt-hour for the first 45 kilowatt- 
month per horsepower of 
demand, and 0.5 cent per 
kilowatt-hour for all excess. For in- 
stallations 10 horsepower to less 
than 25 horsepower, the energy charge 
5 cents per kilowatt-hour for the 
first 30 kilowatt-hours per month per 
horsepower of maximum demand, and 
0.5 cent for all excess. For installa- 
tions of over 25 horsepower the energy 
charge is 0.5 cent per kilowatt-hour for 
all current consumed. The rates for 
installations up to 25 horsepower are 
subject to a prompt-payment discount 
and the rates for larger installations 
are subject to quantity discounts. 


an 
charge. 
the 


hours per 


maximum 
of 


is 


INDIANA. 

Terre Haute Water Company. The 
Commission has issued an order fixing 
rates for water service in Terre Haute. 
The value of the property was placed 
at $1,200,000, which included $80,000 for 
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going value. Upon this value the rate 
of return allowed was 6.5 per cent. In 
giving a reason for the low rate of re- 
turn, the Commission says: “When 
consideration is given to the fact that 
a large part of the investment in this 
property is surplus earnings it is our 
judgment that 6.5 per cent is remuner- 
ative. It is not only remunerative, but 
a reasonable and fair return.” 


WASHINGTON. 

Pacific Power and Light Company. 
The Commission has ordered reduc- 
tions in residential lighting rates in 
North Yakima and Walla Walla and a 
number of smaller cities served by the 
Pacific Power and Light Company, 

The new rates in North Yakima and 
Walla Walla are: 8.5 cents per kilo- 
watt-hour for the first 60 kilowatt- 
hours, 6 cents per kilowatt-hour for the 
next 60 kilowatt-hours, and 5 cents per 
kilowatt-hour for all excess. 
rates were not considered by the Com- 
mission in its order. 

The Commission says that under the 
new rates the company will earn a re- 
turn of 5.7 per cent, which may be in- 
creased to 6 per cent when business be- 
comes better. 


Power 


WEST VIRGINIA. 

Uniform Rules and Regulations 
adopted by the West Virginia Natural 
Gas Association have been approved by 
the Public Service Commission. It is 
believed that practically all companies 
of consequence in the state will adopt 
the uniform contract form. The stand- 
ardizing of company practice will un- 
doubtedly lead to less confusion and 
misunderstanding between the com- 
panies and their customers. 


WISCONSIN. 

Ray W. Clark has been appointed 
law examiner for the Railroad Com- 
mission. Mr. Clark has recently been 
connected with the law firm of Ayl- 
ward, Davis and Olbrich. 


— 
na 





The hydroelectric plant of Compania 
Agricola y de Fuerza Electrica, at Bo- 
quilla, Chihuahua, Mexico, has been 
completed and put in operation. About 
1,000 horsepower of the output is sup- 
plied to a mining company at Parral 
for the operation of a cyanide-ore- 
treating plant. 
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December 25, 1915 . 


Questions and Answers. 


a« 

All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 
mous communications will not 
be considered. Questions relating 
to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 


lished. : 


























Questions. 

No. 321.—Co-OPERATIVE METER READING. 
—In one of the large cities I have ob- 
served that both the gas company and 
the electric company send out their in- 
spectors to read meters in several dis- 
tricts on identically the same day. Both 
these companies are active competitors, 
although there is a community of inter- 
est among them. The electric company 


has been proclaiming that it practically 
serves its residence customers at a loss, 
due to the high cost of meters, meter 
reading, billing, etc. It seems to me that 
by uniting the meter-reading work in a 
single crew the cost of meter reading 
would be materially reduced. Now what 
I would like to know is whether any state 
utility commissions have passed on this 
point, namely, allowing competing utility 
companies to co-operate on meter read- 
ing for the joint benefit of both the com- 
panies and of their customers, most of 
_ are in common.—A. Z., Spokane, 
Nash. 





No. 322.—Joppers’ TrapE NAmeEs.—Is 
the common custom of jobbers of putting 
their own firm name or some special 
trade name on articles (thus disguising 
the real manufacturer) regarded as good 


commercial practice? Does it promote 
sales? Does it not injure the interests of 
the manufacturer to have his products 


sell under several trade names?—W. T. 
K., St. Louis, Mo. 





No. 323.—Etectric Housrt-HEATING IN 
THE SouTH.—Where electric radiators are 
especially suitable for taking the chill off 
rooms on some cool mornings, as is the 
case in the South, is the expense of the 
special heating circuits required by some 
inspectors warranted by the comparatively 
little use these radiators would receive? 
—L. S. M., Galveston, Tex. 





No. 324.—Crircurr-BrEAKERS FOR Mo- 
ToRS.—In some cities the use of circuit- 
breakers in place of fuses, or without 
auxiliary fuses, is permitted where there 
is efhcient supervision. What constitutes 
“efficient supervision” under these circum- 
stances?—-C. E. U., Chicago, II. 





Answers. 

No, 315.—Mortor-Driven Morton-Pic- 
TURE Macuines.—About what percentage 
of our large cities having over 100,000 
population permit the use of motor-driven 
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motion-picture machines?—S. P. L., To- 
peka, Kan. 

There are several types of motor-oper- 
ated motion-picture machines which are 
now approved by the Underwriters’ Labo- 
ratories after being subjected to rigorous 
tests. Any of these types may be used 
in cities where the National Electrical 
Code is in force—B. W. C., Detroit, 
Mich. 

The office of the writer is not at 
present supplied with the necessary de- 
tailed information to make an accurate 
and comprehensive reply to this ques- 
tion. It might not be out of place, 
however, to trace the evolution of the 
standard motor-driven motion picture 
machine. At the outset, it is well to 
note that no well regulated district 
permits the old hand machine to be 
equipped with motor drive because it 
is not provided with safety devices cal- 
culated to effectively prevent fires. 

In the old days, these machines were 
surreptitiously equipped with motors 
and, in many instances, were left to 
run while the operator in charge of 
same turned his attention to other 
duties either inside or outside of the 


booth. This practice resulted in a num-° 


ber of disastrous fires. In those days, 
the booths were of poor construction 
and few, if any, of them were prop- 
erly ventilated. This condition per- 
mitted fires originating in the booths 
to spread to the theater building in 
which the machines were operating, 
causing considerable damage. The 
steady quality of the service which the 
motor drive provided, caused the manu- 
facturers of motion-picture machines to 
set about designing a special machine 
which could be safely operated by 
means of a motor. These machines 
were equipped with cut-offs and other 
safety devices calculated to prevent 
fires from starting within these ma- 
chines, or at least to prevent fires 
from escaping from the machines in 
case of accident. Following the ad- 
vent of this type of machine upon the 
market there was considerable discus- 
sion as to whether or not such devices 
should be given blanket approval and 
permitted for general use This dis- 
cussion resulted’ in the establishment 
in most up-to-date cities of license 
regulations and other supervisory leg- 
islation which tended to give the local 
inspector a much better control of the 
situation. Better booths and better 
vents were also provided and frequent 
inspection tended to keep the appa- 
ratus in good order, and soon estab- 
lished a much better grade of discipline 
among machine operators. 

Under these circumstances, the mod- 
ern motor-driven machine was in many 
respects safer than the old-fashioned 
machine which was hand-driven, but 
where such supervision is entirely lack- 
ing, operators have been known to 
vitiate the protective character of many 
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of the devices upon these new ma- 
chines, by interference with them, or 
the removal of them. This came to the 
notice of insurance rate-making bu- 
reaus, and it was decided that insur- 
ance rates should be increased where 
motor-driven machines were in service, 
unless some form of municipal super- 
vision covering the operators was main- 
tained. 

The use of the motor-driven machine 
is quite general and extends to most 
cities having a population of over 100,- 
000, and to quite a number of smaller 
cities. The need for supervising mo- 
tion-picture machine operators is quite 
generally appreciated and much more 
attention is paid to this feature of pub- 
lic safety than was formerly the case. 
As a result, we find that cities which 
supervise operators effectively have al- 
most eliminated the motion-picture 
film fire. 

There is no really good reason why 
even the smallest city, town, or vil- 
lage, which can support a motion-pic- 
ture theater, should not provide ade- 
quate protection for the patrons there- 
of, through the establishment of an 
adequate supervisory service.—W. S. 
B., Chicago, II. 





No. 320.—DistrisuTion Losses.—I have 
noted the article in your November 13 
issue, giving the distribution losses of the 
Pacific Power & Light Company. In the 
average town of from 5,000 to 15,000 pop- 
ulation, with three-phase distribution at 
2,200 volts primary to 220-110 volts sec- 
ondary, about what distribution loss, in 
per cent, does good practice call for? In 
actual practice, what are the average 
small-town distribution losses in per cent? 
—F. A. G., Columbus, Neb. 

The lost and unaccounted for energy 
(that is, the energy supplied to the dis- 
tribution system which does not appear 
at the consumers’ meters) in the case of 
towns of the size mentioned is from 20 
to 30 per cent in well managed systems. In 
some cases where a large amount of en- 
ergy is sold for power purposes thi§ figure 
goes as low as 16 per cent, but such small 
losses are unusual. Where there is a 
considerable amount of residence business 
and relatively little power business losses 
are usually between 25 and 30 per cent. 
The percentage which represents good 
practice will also depend so much on the 
relative number of small consumers and 
the scattered or compact nature of the 
distribution system that the only way to 
get close figures is to compare systems 
having about the same characteristics of 
load. The foregoing figures are not 
actual averages because no one knows 
what the real averages are. They are 
simply taken from the inspection of the 
actual annual distribution loss figures of 
a considerable number of plants of that 
class in my files—J. R. Cravath, consult- 
ing engineer, Chicago, III. 

In noting the cost of central-station 
service, we have at one end of the system 








the present low generating costs and at 
the other the almost fixed charges per 
service. Between these and 
somewhat illy defined by them is a large 
expanse, generally covered by the term 
“distribution costs.” In the average cen- 
tral-station system of a large city, the 
fixed charges and operating expenses of 
the distribution system are nearly three 
times the fixed charges and operating ex- 
penses of the power house. This is a 
matter of statistical record. The ratio 
varies in a small place in accordance with 
local conditions; good practice demands a 
ratio of less than three to one. 


customer’s 


Most central stations meter the output 
of generating substations and 
also sum up the total of customers’ meter 
There 
results a discrepancy of from 10 to 50 


their or 


registrations, and compare the two. 
per cent. This is put down as distribu- 
tion loss (with the exception of a little, 


for as transformer core loss). 
From 15 to 20 per cent distribution loss 


accounted 


is within the limits demanded by good 
many 
figures are departed 
from, mostly toward and beyond the upper 


practice, though in 


these 


engineering 
actual cases 
limit. 

As extreme examples in actual opera- 
tion might be cited the following two 
cases gathered from data secured during 
the earlier part of 1915 by the Engineer- 
ing Experiment Station at Ames, Iowa, 
which sent out inquiries to ascertain what 
distribution losses central-station com- 
panies in the state of Iowa were experi- 
One of the lowest records was ac- 
credited to a small town of less than 1,000 
population with alternating-current supply 
and 


encing. 


from a substation at 
220/110 volts on a three-wire system of 
good construction without service 
transformers; a light load was carried at 
all times throughout the 24 hours; 23,000 
kilowatt-hours of the 25,000 supplied from 
the substation in 1913 were actually de- 


distribution 


line 


livered to consumers, thus giving the re- 
The 
other extreme came from another town of 
about the same population served by a 
substation also and having some thirty 


markably low loss of 8 per cent. 


service transformers; during one month 
of the distribution loss 


amounted to 40 per cent. 


24-hour service 

The loss of energy on a circuit during 
a year is dependent upon the annual load- 
factor of the load carried. For purpose 
of calculation, load curves for the quar- 
terly months of March, June, September 
should be available. The 
energy losses will evidently vary for dif- 


and December 
ferent months, being less during the sum- 
mer than during the winter months. The 
annual loss on a circuit may be computed 
with sufficient accuracy for practical pur- 
the Compute 


poses in following way: 


the /*R loss for each hour of an average 
day in March, in June, in September, and 
Then multiply by 91 (the 
number of days per quarter-year) the sum 
of the losses on the four average curves; 


in December. 
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the resulting product is the annual loss 
in kilowatt-hours. 

Further details and an excellent bibliog- 
raphy are given in Section 12 of Fowle’s 
“Standard Handbook for Electrical Engi- 
neers.”—P. B. W., Verbena, Ala. 

The distribution losses in a three-phase 
2,200 220/110-volt system are composed of 
two parts, one the ohmic losses, due to 
heating in wires, cables and transformer 
windings which is proportional to the load, 
the other part occurring in the magnetiza- 
tion of the transformers, due to hysteresis 
and eddy currents, which is practically 
independent of the load and only depend- 
ent on the size and quality of the indi- 
vidual transformers and. the total rated 
output of distribution transformers  in- 
stalled. So of the 7,500,000 kilowatt-hours 
lost in the distribution of the Pacific 
Power & Light Company, probably 6,000,- 
000 to 7,000,000 will be accounted for by 
the magnetization losses in the transform- 
ers. The reason for this is obvious. 
Though in modern transformers the iron 
loss rarely exceeds 1.25 to 1.5 per cent, 
this energy is required for 24 hours of 
the day, while the ohmic losses, though 
perhaps four to ten times as large during 
the time of maximum demand, only occur 
to any great extent at the peak-load time. 

To state absolute figures for the losses 
in a distributing system for an average 
town of between 5,000 to 15,000 inhabitants 
is nearly impossible without knowing the 
character of the load to be expected, if 
lighting, whether for business, shop, office 
or residence, if power, whether small in- 
dustrial or factory or perhaps tramway, 
as all these factors will greatly influence 
the power requirements and the time the 
installation is in use. 

Using average figures, towns of that 
size use about 15,000 kilowatt-hours per 
1,000 inhabitants and with a mixed load 
the time every installed kilowatt is used 
may be taken as 300 hours. From this we 
find the total installation of a town of 
15,000 inhabitants to be 750 kilowatts; the 
annual sale of energy would amount to 
225,000 kilowatt-hours. The transformers 
required for distribution of 750 kilowatts 
would amount to about 375 kilowatts, half 
the consumers’ maximum possible demand. 
We find the energy lost in transformers’ 
magnetization to be 375 * 1.25% 8,650 
hours = 40,500 kilowatt-hours. Taking the 
ohmic loss to another 5 per cent of the 
energy sold, equal to about 11,500, the 
total loss would be about 52,000 kilowatt- 
hours per year or 23 per cent of the en- 
ergy sold. For a town of 5,000 inhab- 
itants the figures would be proportionally 
slightly the diversity-factor 
might require a larger transformer instal- 
lation. In actual practice 23 per cent is 
quite obtainable, but about 35 per cent 
has been observed in several towns, 
where the sizes of transformers or their 
position were chosen without proper con- 

sideration of the conditions. A rearrange- 
ment of transformers, provided the con- 


worse, as 
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sumers contain a good proportion of of- 
fices, industrials and other equally desir- 
able installations, will reduce the losses 
to 25 per cent of the energy sold. 

—J. J. W., East Liberty, Pa. 


————+-->—__ 
Program of Pan-American Con- 
gress. 


The second Pan-American Scientific 
Congress is to be held in Washington, 
D. C., from December 27, 1915 to January 
8, 1916. Section V of the Congress js 
devoted to engineering and the chairman 
of this section is W. H. Bixby, formerly 
brigadier general in the United States 
Army. Sub-section 3 is devoted to elec. 
trical engineering, with J. B. Whitehead 
as chairman and J. H. Finney as alternate 
chairman. These gentlemen, together 
with F. L. Hutchinson and Percy . 
Thomas, are the official representatives of 
the American Institute of Electrical En- 
gineers. Other sub-sections are devoted 
to civil engineering, marine engineering, 
mechanical engineering, 
sewage and water supply. 

The first general session of the engi- 
neering section will be held on Tuesday 
morning, December 28. Sessions of the 
electrical sub-section will be held on suc- 
ceeding days with program as follows: 

Wednesday morning, December 29: 
“Electrochemical Industries,” by G. A, 
Roush; “Present Status of Water-Pow- 
er,” by H. W. Buck. 

Wednesday December 29: 
“Industrial Applications of Electricity,” 
by Philip Torchio; “Hydroelectric Utili- 
zation at Niagara and Elsewhere,” by 
Maurice Deutsch. 

Monday morning, January 3: “Elec- 


reclamation, 


afternoon, 


tric Power Transmission and _ Distribu- 
tion Systems,” by Percy H. Thomas; 
“Aluminum Conductors for Electric 


Transmission Lines,” by Theodore Var- 


ney; “Underground Cables,” by H. W. 
Fisher. 
Monday afternoon, January 3: “Elec- 


trification of Transportation Lines,” by 
N. W. Storer. 

Tuesday morning, January 4: “Recent 
Telegraph and Telephone Development,” 
by F. B. Jewett. 

Tuesday afternoon, January 4: “Elec- 
trical Codes and Standards,” by Edward 
B. Rosa. 

On Wednesday evening, December 29, 
there will be a reception at the National 
Museum tendered by the Smithsonian In- 
stitution. On Thursday evening there 
will be a smoker at the Raleigh Hotel. 
on Saturday afternoon a reception by the 
Cosmos Club, and on Saturday evening a 
reception tendered by the Governing 
Board of the Pan American Union. On 
Tuesday evening, January 4, there will be 
a reception by the trustees of the Car- 
negie Institution. On Thursday evening, 
January 6, there will be an address by 
the President of the United States, and 
on Friday evening he will give a recep- 
tion at the White House. 
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Economic, 


Origin and Causes of Government 
Ownership in Europe. 

Before the invention of the tele- 

every telegraph system of im- 


phon 
nce in Europe was owned or con- 


port 


trolled by the governments. They had 
been led into this by military and gov- 
ernmental necessity. It seems that 
England had been influenced by po- 
litical motives; although the argument 
given to the public was that govern- 
ment ownership of the telegraph would 
result in lower rates, better service and 
wider extension of the service. Swit- 
zerland appears to have been animated 
by genuine public service motive. 
Governmental necessity, either as a 
military or an administrative measure, 
was generally the reason for govern- 
ment ownership of the telegraph in 
Eur pe 

\fter the tezephone was invented it 
was regarded for a time as a scientific 
toy and as unfit for general use. Amer- 
ican genius devoted itself to perfecting 
the delicate instrument it had devised. 
E improvement in the instrument 
ma it more serviceable and made 
friends for it from the ranks of those 
who had regarded the telephone only 
as a curiosity. The officials who were 


in charge of the telegraph systems of 


the various countries, one by one, 
adopted the telephone. 

Prussia—In Prussia, Heinrich von 
Stephan, the manager of the Imperial 
Telegraphs, took the idea and applied 
it to the telegraph service as a means 
of extending its usefulness. The Prus- 
sian government had for some time de- 
veloped the electrical telegraph as a 


military measure, and von Stephan 
hoped to extend the telegraph into 
hitherto inaccessible places by means 
of the new invention. Ownership of 
the telephone by the German govern- 
t was for the purpose of extending 
making more useful its military 
t ‘raph system. 

istria-Hungary.—The first telephone 

\ustria was installed in 1879 in 
( ow, the great military post, to 
facilitate the transmission of orders. 
Then this government allowed private 
enterprise to develop the telephone for 
« few,years, but in a short time the 
authorities perceived that further de- 
velopment in private hands would af- 
fect the revenue from the government- 
owned telegraphs, and they assumed 
cwnership of all the systems. The im- 
lling motive in Austria’s assumption 
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By James P. Duncan. 





of public ownership of the telephone 
system was protection of the govern- 
ment funds already invested in the tele- 


graph. The same cause influenced 
Hungary. 
France—The French government pur- 





sued a different policy. It was un- 
willing to assume the task of building 
a telephone system, and so permitted 
private enterprise to develop it, im- 
posing such restrictions uppn_ this 
private enterprise that the policy 
equalled one of repression. For. ex- 
ample, the franchises were limited to 
five years’ duration and 10 per cent of 
the gross revenue was to be paid to the 
government as a royalty. Such condi- 
tions were not advantageous to tele- 
phonic development, for they furnished 
neither the incentive nor the possibility 
of developing more than the cream of 
the territory. The rival companies 
which were granted franchises soon 
amalgamated. The government built 
the long-distance lines when they be- 
came necessary in order to avoid com- 
petition with the government telegraph 
lines. Finally, to avoid complications 
and competitions, the entire system was 
purchased. 

Switzerland—In Switzerland, since 
the telegraphs were state-owned, as 
soon as the usefulness of the telephone 
was demonstrated the officials sought 
to control this instrument, which was 
supposedly a further application of the 
telegraph. Their intention was to ex- 
tend the telegraph system by means ot 
this new invention. The isolated sit- 
uations which the majority of the 
towns and villages in Switzerland oc- 
cupy, emphasized the need of some 
means of rapid intercommunication, 
consequently the officials have always 
had great interest in the telegraph and 
telephone systems. Again, there is not 
in Switzerland that concentration of 
capital by a minority of the people 
that exists elsewhere. The railroads 
were privately owned when the state 
built the telephone system, and these 
absorbed much of the capital available 
for investment. For, while the great 
majority of the people are industrious 
and producers of wealth, Switzerland, 
above all other lands, lacks the cap- 
italist with large amounts of money 
ready for investment. To some extent 
this has compelled the government to 
undertake the building of the public 
utilities. 


Great Britain—Great Britain was the 
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Social and Political Conditions in Europe Which Influence 
Government Ownership of the Telephone. 






last country to adopt the policy of 
government ownership of the tele- 
graphs and telephones. In both ac- 
quisitions the Postmaster General 
promised that public ownership would 
improve and extend the service at de- 
creased rates. In the case of the tele- 
graph the system is operated at a loss. 
The telephone has not yet had time 
to show what effect government own- 
ership will ultimately have, but from 
the number and seriousness of the 
complaints, it is evident that govern- 
ment ownership has not improved the 
service. Jealousy of the telephone on 
the part of the postal authorities 
caused the government to acquire the 
long-distance lines, to establish local 
competitive exchanges, and to enfran- 
chise municipal exchanges. This dual 
control was full of complications and 
was finally settled by the government 
purchasing the system. 

Norway.—In Norway the telegraph 
officials have been unwilling to decide 
whether or not they would make an ab- 
solute public monopoly of the telephone. 
The local exchanges were at first 
largely built up by private companies. 
Today there is both government and 
private ownership of the systems. Al- 
though Norway has a monarchial form 
of government, in reality a spirit of 
equality and fraternity exists there. 
This, combined with the isolated sit- 
uation of the villages, and the freedom 
allowed to individual initiative, has per- 
mitted a considerable development of 
the telephone. 

Sweden—In Sweden early develop- 
ment was similar to that in Norway. 
Finally, by reserving to itself the right 
to build long-distance lines, the Swed- 
ish government absorbed practically all 
the telephone business of the country, 
except in Stockholm. The government 
absorbed the long-distance lines in or- 
der to protect its telegraph revenue. 
The reason for its competition with 
the Stockholm Company is probably 
the innate jealousy of the telegraph 
officials of a similar private enterprise. 

Denmark.—In Denmark the _ govern- 
ment leaves the actual management to 
individuals, regulating rates and serv- 
ice quite strictly. A fair development 
has been secured. 

In all three Scandinavian countries 
private enterprise has been allowed 
some freedom, and although hindered 
by government restrictions and com- 
petition, private enterprise has secured 
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for these countries the greatest tele- 
phonic development in Europe. 
Conditions Influencing Telephone De- 
velopment in Europe. 
Germany—The economic, social and 
political conditions prevalent in Ger- 
many are very different from those of 
the United States; for the German gov- 
ernment is not a popular government 
like ours, where the desires of the cit- 
izens as expressed in the elections are 
carried out by temporary officials. The 
sole purpose of the German representa- 
tive body is to indicate to the ministers 
what the people need. This is consid- 
ered and acted upon or not, as it is in 
accordance with the policies of the 
empire. There is not in Germany the 
public review of official acts by the 
newspapers, as we have it. Centuries 
of training as members of guilds and 
chambers of commerce have accus- 
tomed the Germans to acting as a unit. 
In the United States the highest unit 
is the individual. The two years’ mil- 
itary training which every man received 
during the formative period of his life 
accustoms the German to _ implicit 
faith in, and obedience to his superior 
officers. As a result of this universal 
respect the government has at its dis- 
posal the brainy and ambitious men 
of the country. These officials are ap- 
pointed for life, on account of merit, 
are promoted for merit; not, as with 
us, dependent on political favor, elect- 
ed for short terms, intent upon accom- 
plishing political aims, and in general 
not the best of our citizenship. In 
these and other respects the German 
government has an organization and 
efficiency which make it resemble that 
of a private corporation in the United 
States. This 
with Frederick the Great, and about 20 


organization originated 
years ago was modified by the studies 
of the officials of the wonderful effi- 
ciency of P. T. Barnum’s circus—an 
American private enterprise touring 
Germany and impressing all with its 
facility of moving, the perfectness of 
its commissary and its control. In its 
organization and management today 
the German military system, which in- 
cludes the telephone, is comparable 
with and molded upon an American 
private business concern. 

Even with these economic, social and 
political conditions in Germany, which 
favor ownership of the 
utilities, public ownership has not pro- 
cured for the telephone the same de- 
velopment and usefulness to the public 


ownership in the United 


government 


as private 
States. For in the German Empire to- 
day there are only 2.1 stations per 100 
of population, compared with 9.7 in 
the United States, or 21.6 per cent of 
our development. The German Empire 
has only 6.7 miles of telephone wire 
per 100 of population, compared with 
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22.6 in the United States, or 29.6 per 
cent. Figures as to the financial opera- 
tion of the telephone system cannot 
be obtained, but it is believed that the 
system is operated at a loss. Consid- 
erable dissatisfaction exists with the 
rates and service. For example, serv- 
ice is suspended after 9 p. m. in places 
having as many as 30,000 inhabitants; 
30 per cent of the exchanges are closed 
during the lunch hour, 12 m. to 1 p. m. 
would be justly 
country. 


Such a_ condition 
deemed intolerable in this 
The question of rates requires separate 
treatment, but when all factors are 
taken into consideration—the value of 
money, urgent rates, smaller develop- 
ment, shorter lines, smaller exchanges, 
the fact that some exchanges are open 
only during business hours and many 
other factors—rates are higher in Ger- 
many than in the United States. 

Higher rates, service and 
lesser development than the United 
States under private ownership, is the 
result of the operation of the govern- 
ment-owned German telephone system 
—where the economic, social and po- 
litical favor yovernment 
ownership. This German telephone sys- 


poorer 


conditions 


tem cannot be a precedent and ex- 
ample for the American people for gov- 
ernment there, with the 
conditions favorable, it has not pro- 


ownership; 


duced the economies and development 
that private ownership has produced 
in the United States. 

Austria—The economic, social and 
political conditions which exist in Aus- 
tria closely resemble those of Germany 
and each day the likeness is increasing. 
Government ownership of the Austrian 
telephone system has produced results 
similar to government ownership in 
Germany. For in Austria there are 
only 0.6 stations per 100 of population, 
compared with 9.7 in the United States, 
or 6.2 per cent. Likewise they have 
only 1.2 miles of wire per 100 of popu- 
lation, compared with 22.6 in the 
United States, or 5.3 per cent. What 
has been said before about German 
rates and service could be repeated for 
Austrian rates and service. The tele- 
phone is an insignificant part of their 
national life. The government-owned 
system has high rates, poor service and 
small development compared with the 
privately owned systems in the United 
States. 

France—In France many of the eco- 
political conditions 
similar to those existing 
States. The present 
ours were 


nomic, social and 
are very 
in the United 
French government and 


formed on the same basis and dom- 


inated by the same political thought. 
The intimate relations that existed be- 
tween France and ourselves, when our 
government was in its beginning, have 
Both are 


profoundly influenced both. 
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individualistic and popular govern- 
ments, where the real makers of the 
laws are selected by the People and 
the representatives control the 
Political influence is equally potent in 
both. Government Ownership of the 
telephone has failed miserably in 
France, as all recognize. Rates are 
very high, service poor, and develop- 
ment small. They have only 0.8 tele. 
phone per 100 of population, or 8.2 
per cent of the United States. They 
have only 3 miles of wire per 100 of 
population, or 13.3 per cent of the 
United States. No exact figures are 
obtainable, but it is reasonably certain 
that the French system is a losing 
financial proposition. In France. where 
economic, social and political condi- 
tions resemble those in the United 
States, government ownership of the 


purse, 


telephone system has resulted disas- 
trously. The probabilities are strong 
that government ownership would have 
a similar tendency here. 

Switserland—Switzerland is a very 
small country; its population is only 
one and one-half times that of Chi- 
cago, and it has but slightly more than 
one-fourth the number of telephones 
in Chicago. On January 1, 1914, the 
population of Switzerland was about 
3,870,000, compared with 2,420,000 in 
Chicago; Switzerland had 96,629  sta- 
tions and Chicago 348,879. The 
natural features of the country 
make some form of rapid intercom- 
munication imperative. The 
government is best fitted 
ly for building the public 
and owns and operates the majority of 
them. Each year the country has had 
an invasion by tourists. These use and 
stimulate all the means of communica- 
tion greatly. Their government is so- 
cialistic in tendency, 
democratic. These conditions combine 
to assist government ownership of the 
utilities, especially of the telephone. 
Even with these advantages, which do 
not exist for government ownership 
in the United States, the development 
of the Swiss telephone system is poor 
relatively to the United States. They 
have only 2.5 telephones per 100 of 
population, or 25.8 per cent of the 
United States, and only 6.4 miles of 
wire per 100 of population, or 28.3 per 
cent of the United States. It is not 
just to urge Switzerland as a precedent 
for us to follow in considering the ad- 
visability of government ownership of 
the telephone, for the smallness of that 
country and the differing, but favoring, 
conditions, make the comparison in- 
appropriate. 

Great Britain—In Great Britain the 
economic, social and political conditions 
are very similar to ours. The Ameri- 
can government is largely a revision 
of the British. The character and hab- 


central 
financial. 
utilities 


while ours is 
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people are much alike, and 


its of the 
many of us trace our descent from the 
people of the British Isles. Govern- 


nt ownership has not yet had time 
fully what effect it will have 
on telephone system. Already, 
however, the attitude of the telephone 
employees has apparently changed from 
that of an employee striving to please 
his patron to that of an official obeying 
ands of his superiors, regard- 


me 
to show 
the 


1e comn 

i of the public. From the reports 
it seems that complaints are now prac- 
tically ignored and service is much less 
dependable than in the days when the 
privately owned company operated. 
We would expect that there would 
have been a development similar to 
that the United States before the 
governinent purchased the system. 
The fact that postal (telegraph and 


long-distance telephone) officials were 
so hostile and jealous of the local ex- 
and that the policies of the 
ent were usually that of pas- 
sive, not active, opposition to the 
telephone company, stunted the growth 


changes 


gover! 


of the system. The long expected pur- 
chase by the government tended also 
to retard construction and stop all but 
absolutely necessary building. The 


number of telephones per 100 of popu- 
lation is 1.7, or 17.5 per cent of the 
development of the United States, and 
the wire mileage per 100 of population 
is 5.6, or 24.8 per cent of the United 
States. Government operation is not, 
in the mind of the British public, as 
serviceable to them as private owner- 
Certainly the prospect of it con- 
tinually overshadowed the telephone 
and hindered its growth. The impetus 
expected after the government should 
it has failed to arrive. The 
is not permitted to give to 
ritish public all the usefulness 
it is capable of rendering. 

Scandinavian Countries—In Scandi- 
navia the telephone in its beginning 
yractically free from political con- 
trol. Private enterprise was allowed to 
develop the new invention. Various 
conditions assisted in this development. 
The people are practical, and such a 
simple and direct method of communi- 
cating, free from outside assistance, 
was attractive to them. Other means 
of communication were not highly de- 


ship 


purchase 
telephone 
the B 
which 


was 


veloped. The country consists of many 
small, well scattered villages and resi- 
dences; labor and material were rea- 


sonable; foreign interferences—such 
as high-tension currents—were few. 
All these and other conditions assisted 
in this development. Many of the con- 
ditions were true also of the United 
States. The telephone system in Scan- 
dinavia and the United States has ac- 
cordingly developed in the same way 
and in each country a larger and more 
perfect development has been produced 
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than in those places where government 
ownership exists. In Sweden especial- 
ly, and in Norway to a lesser extent, the 
government has attempted to control 
the telephone, and actually owns and 
operates part of the system in each 
country. Denmark has a very strict 
regulation that amounts to the same 
condition. This feature has influenced 
the development, making the sum total 
less than that of the United States, 
where there is only a reasonable regu- 
lation. Likewise, the absence of any 
central advisory authority, such as the 
American Telephone & Telegraph 
Company, to guide the development 
and assist in every part of the work, 
has undoubtedly contributed to the 
inferior development. But, compared 
to the rest of Europe the development 
is superior. For in Denmark there are 
4.5 stations per 100 of population, or 
46.4 per cent of that of the United 
States and 12 miles of wire per 100 of 
population, or 53.1 per cent of the 
United States. In Norway there are 
3.4 stations per 100 of population, or 
35.1 per cent of the United States, and 
a wire mileage of 7.4 per 100 of popu- 
lation, or 32.7 per cent of the United 
States. In Sweden there are 4.1 sta- 
tions per 100 of population or 42.3 per 
cent of the United States, and a wire 
mileage of 9.1 miles per 100 of popula- 
tion, or 40.3 per cent of the United 
States. Rates in the Scandinavian 
countries have always been low, for 
materials and labor are low in price; 
the equipment is generally simple; 
many party lines prevail, and a great 
part of the system was built with the 
general assistance of the subscribers. 


Résumé.—The reasons that have led 
to government ownership of the tele- 
graph in Europe are primarily military. 
The telephone was considered either 
as a rival or an assistant to the tele- 
graph. One country after the other 
absorbed and built the telephone sys- 
tems, either to stop its competition or 
further their military efficiency. Per- 
fection in a telephone system has never 
been attained; but, since the United 
States shows the greatest development 
its system is generally regarded—even 
in Europe—as the best in the world, 
and the telephone system of the United 
States can be used as a standard by 
which to measure the relative success 
of the other systems. In Germany, 
where apparently every economic, so- 
cial and political condition is favorable, 
government ownership of the tele- 
phone has not produced as perfect a 
system as the privately owned system 
of the United States, or even as the 
partially privately owned systems in 
the Scandinavian countries. The situ- 


ation in Austria resembles that in Ger- 
many, except that it has a smaller de- 
velopment. 


In Switzerland, where 
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these conditions are dissimilar to those 
of the United States, government own- 
ership has not developed the telephone 
system as in the United States. In 
France, where some of these condi- 
tions are similar to the ones in the 
United States, government ownership 
has failed to produce the results that 
have been attained in the United States 
privately owned systems or in the 
Scandinavian partially privately owned 
systems. In Great Britain, where these 
conditions are similar to the ones in 
the United States, government owner- 
ship seems' doomed to produce the 
stunted development and defective serv- 
ice and unsatisfactory rates that it has 
produced everywhere; certainly gov- 
ernment interference and the prospects 
of government ownership have retard- 
ed its growth. In the Scandinavian 
countries, while they show better re- 
sults than any of the European sys- 
tems, ‘governmental interference and 
partial ownership has to some extent 
hindered their development. 
Conclusion. 

The fundamental function of govern- 
ment is to render harmless those who 
have harmed or seek to harm others. 
It is primarily and necessarily based 
on force. This is reflected in almost 
every department. The judge’s edict 
is law. Taxes must be paid. Apparent- 
ly telephone systems, like telephone 
instruments, are not suitable for con- 
trol by force. The unchangeable and 
invariable character of government is 
no more suitable for control of the tele- 
phone system than a sledge or a pile 
driver for constructing the instrument. 
The instrument demands light and 
delicate machinery and the ablest hu- 
man fingers and brains. The system 
demands human treatment, each condi- 
tion must be met and handled in the 
ablest, most tactful and most skillful 
way. Inflexible edicts that go through- 
out the land and have no changing are 
out of place in the telephone system. 
Each instrument, each user, each con- 
versation, requires individual care and 
consideration that can only be attained 
when the system is left to individuals 
to develop and operate as the relative 
failure of the government-owned sys- 
tems in Europe testify, and the expan- 
sion of the telephone system under pri- 
vate ownership in the United States 
proves. 

The Illuminating Engineering So- 
ciety will celebrate the tenth anni- 
versary of its organization by holding 
a midwinter convention in New York 
City on February 10 and 11. At this 
time honorary membership will be 
conferred on Thomas A. Edison. 

Arthur Williams is chairman and 
Clarence L. Law is secretary of the 
Convention Committee. 
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SYSTEM OF KEEPING RECORDS 
OF CURRENT WORK IN ELEC- 
TRICAL INSPECTION DEPART- 
MENT.—II. 


By Washington Devereux. 


Reports on Work in Progress. 
Reports on work in progress (Fig. 
5) are noted on the Suspense Cards. 
The are then filed in what is 
known as the Progressing Work File. 
The cards are filed according to loca- 
tion. The file is gone over daily for 
the purpose of ascertaining if the in- 
spectors are following up the concealed 
work and reporting on same with suf- 
frequency. The inspectors are 
required to visit and report on con- 
cealed work in progress daily, unless 
longer period 
allowed to elapse between 
visits. If such be the case, they re- 
port to that effect and the card is so 
noted. If, going over this file, 
cards are which do not show 
number of visits, a. note is 
made of the same, and the matter is 
referred to the inspector for a report 
and reason for the delay. 
Defective or Unfinished Work, Etc., 
Requiring Letters. 

The conditions as reported on work 
are noted the Sus- 
The cards are then filed 
in what is known as the Unfinished 
Work File, according to their loca- 
tion. The reports are then gone over 
by the chief clerk, who reads the re- 
ports carefully, and then instructs the 
stenographer as to the kind of letter 
required, dictating same if necessary. 
The greater number of the letters can 
be copied verbatim from the reports, 
form letter on the first in- 
Letters of this kind, how- 
ever, are only required in instances 
where the Electrical Key has not pro- 
vided for the existing conditions. The 
Suspense Cards are noted as to date 
of communication. Communications 
are followed up every five days. This 
is accomplished by going over the Un- 
Work File and removing 
which show that com- 
munications five days previous have 
not been acknowledged. These cards 
given to a clerk who takes the 
out of file, placing the Sus- 
pense Card in the folder. The chief 
clerk then examines the contents of 
the folder and decides as to the char- 
the follow-up letter to be 
for instance, only one letter 
form letter shown in 
Fig. 7 is If electric current is 
in thé risk, and no reply has been re- 
ceived, letter shown in Fig. 8 is sent. 
Another form letter is always sent the 
assured with copies of the correspond- 
ence with the contractor, in this way 
fully informing them of the delay and 


cards 


ficient 


for special reasons a 


may be 
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This article, begun last week, 
describes the methods and record 
forms used in electrical inspec- 
tion by the Philadelphia Fire 
Underwriters’ Association, of 
whose Electrical Department the 
author is director. He is also 
vice-president of the National As- 
sociation of Electrical Inspectors. 
A number of the forms used are 
reproduced. 
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negligence on the part of the con- 
tractor. Fig. 8 is sent to the con- 
tractor. After the chief clerk decides 
to send a letter, he notes on the Sus- 
pense Card the date the follow-up 
letter is sent. The Suspense Cards 
are then re-filed in the Unfinished 
Work File. 


Reallotment of Reports. 

Reports are reallotted to the 
spectors for revisits only on receipt of 
a written request from the applicant 
for inspection. The majority of such 
requests are received through the 
mails in the form of letters or postal 
cards. They are given to a clerk, who 
ascertains the file number applying to 
the location by referring to the Cer- 
tificate Record Cabinet. He notes the 
file number on the upper right corner 
of the notice and takes the folder from 
file. The folders are then gone over 
by the chief clerk, who decides what 
action is to be taken. If the report 
is to be reallotted the inspector’s re- 
port is stamped “Reallotted,” with the 
date. The notice is then stamped “Re- 
allotted” with the date, and placed in 
the folder. The Suspense Card is 
stamped with date of reallotment and 
placed in the Inspectors’ Allotment 
File. Postal cards are then made out 
and attached to the report, and placed 
in the inspector’s compartment in the 
cabinet provided for Outgoing Work. 

Explanation of the Key. 

For the convenience of the inspector, 
when making out his report, a Key has 
been prepared. The inspector refers 
on his report to the Key number de- 
scribing the condition as found at the 
time of inspection. The stenographer, 
when writing the letter, refers to the 
Key number as given on the report 
and copies the recommendations ver- 
batim, as given in the Key. Two car- 
con copies are made of letters of this 
kind, in order that one of them may 
be attached to the report when same is 
reallotted to the inspector. The in- 
spector then knows exactly what 
recommendations were made to the 
contractor. 

The Electrical Key is designed for 
the convenience and accommodation 
of electrical inspectors, electrical con- 
tractors, and the public service cor- 


in- 
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poration. The conditions ¢ 
a seeing — experience 

: . rgely misunder- 
standings or violations of the Code 
The use of the Key in conjunction 
with the postal-card system Previously 
referred to, greatly facilitates the 
work of the Inspection Department 
and by its use the time elapsing "oe 
tween the Teceipts of an application 
or the receipt of notice for inspection 
and reports of conditions to the con- 
tractor, is cut down to a very great 
extent, at least ten working hours. 
We have found that it has also re- 
duced the number of telephone calls 
relative to inspections at least 
cent, and has also reduced the num- 
ber of letters sent out. To confirm 
the above statement, we give the fol. 
lowing example: 

An inspector when reporting on the 
electrical equipment in a given risk 
refers on the postal card to the Key 
number describing the condition which 
it is desired to remedy. He makes a 
similar notation 6n his For 
instance, suppose the mains in a risk 
are not heavy enough to the 
connected load; the will 
mark 312 on postal card in space pro- 
vided for Key numbers or letters, Key 
312 reading “Mains to be re-inforced.” 
If the equipment is installed in ac- 
cordance with the National Electrical 
Code, inspector will mark letter “L” 
on the postal card, Key “L” indicating 
“Certificate issued for introduction of 
current.” Two postal cards are sent 
by the inspector, one to the applicant 
for inspection and the other to the 
public service corporation. In this 
way, as previously stated, an installer 
or contractor is quickly advised of the 
conditions as found by the inspector. 
This enables him to make corrections 
the same day. Advices to that effect 
are received by the Inspection De- 
partment in the first mail the follow- 
ing morning. Inspector is notified 
immediately, a report is reallotted to 
him and he revisits the risk to ascer- 
tain if corrections have been properly 
made. if so, certificate is issued. If 
otherwise, the installer or contractor is 
again advised of existing conditions as 
above explained. 

Follow-up Certificate Receipts. 

The Suspense Cards for the reports on 
which permanent certificates have been 
issued, after having been stamped 
“Electrical Certificate Issued (date),” 
are filed in a date follow-up file, under 
the date on which the certificate was 
issued. When a receipt is returned by 
the recipient of a certificate, properly 
signed, the Suspense Card for that 
certificate is removed from the follow- 
up file and destroyed, as it has served 
its final purpose and is of no further 
use. The file is gone over every five 
days and those cards for which no fe 
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+. have been received are removed, cates to the chief of the Depart- the inspectors, discussions on meth- 
ceipts iders on the risk are secured, ment the condition of the Depart- ods of wiring and the National Elec- 
the ne to make sure that the ment more or less; the number of in- trical Code. The object of these 
and cap not been received. A let- spections made by each inspector for meetings is principally to inculcate in 
- Sins sent to the recipient of each day of the week and the total the minds of the inspectors Code re- 

re a tificate requesting them to re- of the week; number of applications quirements, so that throughout the en- 
" "ae sae at once, or, if lost received, number of certificates issued, tire jurisdiction opinions on the meth- 
re sey to so advise the Depart- number of letters mailed. This report od of electrical installations will tend 
wet “"? lf - reply is received to this is valuable in compiling the annual re- to become uniform, thus reducing to 
aa another letter is sent stating port, and if placed on file can readily a minimum the liability of an in- 
if the receipt is not returned im- be referred to in order to compare the spector in one section of the city in- 
mediately, no certificates will, in the work of the present year with that of terpreting the Code to mean one thing 


receipt 


















future, be sent to the delinquent con- previous years, months or days. and an inspector in another section of 
tractor. After a period of five days, To provide for _emergencies which the city interpreting the Code to mean 
‘* the receipt has not been received, may arise at the time office is closed, something else, which would be most 
the name of the contractor is posted Sundays, holidays or at night, inspec- annoying to a contractor who oper- 
on a list in a prominent location in tors are named for emergency duty. ated in all sections of the city. On 
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Decorative work removed... 

Flexible cord restricted or removed 
Lamps protected______ 
Motors changed. 

























without acknowledgment of our letter of the referring to the electrical equipment Number of visits (total) 
in premises located and would thank you Relaspections—visita_._ 
what disposition you have made of the matter a . 
Rheostats and heating devices protected... 
Vours truly Punavenenta Fixe Unperweiters’ Association, Safety devices changed _ - 


__—————— Switches changed __ 
. Useless visits... 
Fig. 7.—Form of Follow-Up Letter. 
Wood moulding removed 
Wires and devices in windows removed _ 
Wires over roofs removed 
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! equipment recently installed in premises located 





ance with the “National Electrical Code"’ and therefore unapproved by this Association. W'e 





w to our letter of and would request you to give the matter immediate 


a rther delay may affect the insurance { \. f | 4 i el Be ——— a eee ee 
Chief Electrical Department. on a eed Oe ee ee en Tee Se a ee ™ 


Fig. 8.—Follow-Up Letter for Use Where Repairs or Additions Are 
Not Approved. Fig. 9.—Form for Weekly Report Covering Inspector’s Work. 












the office, and no certificates are sent A letter indicating name, address and the fourth Thursday of each month 










to him. If on this action he returns telephone number of the inspectors an Electrical Conference is held, with 
the certificate receipts, he is put on who will be on emergency duty for the exception of the months of July 
probation for a period of several the months of the coming year, is sent and August. The Conference consists 
months If, during that time, he in the month of December to the pub- of inspectors of the public service cor- 
should fail to return a receipt prompt- _ lic service corporation and electrical poration, representatives from _ the 


ly, certificates are discontinued with- contractors. Men on emergency duty, Electrical Bureau, inspectors of. the 
out notice. We find that this treat- however, only pass on equipment Electrical Department of the insur- 
ment usually has the desired result where all wiring is in plain view. This ance interests, electrical contractors, 
and the difficulty of securing receipts service usually is requested where superintendents, foremen, and any me- 
lor certificates has almost entirely dis- there has been a breakdown of some chanic who desires to attend. This 














appeared. kind, and temporary wiring or equip- Conference proceeds much along the 

Fig 9 shows the form used for ment is necessary to tide over until same lines as the inspectors’ meetings, 
weekly reports of inspectors. This permanent repairs are made. except that a Question Box is pro- 
report is self-explanatory. A weekly Meetings of inspectors are held on vided into which questions have been 
report is made up by the chief clerk the evenings of.the first and third placed since the previous meeting. 
and given to the chief of the De- Thursdays of each month. At each These questions are answered in de- 
partment on Wednesday morning meeting various electrical subjects are tail by a committee apopinted for that 


of each week. This report indi- discussed, short papers are read by purpose. Sections of the National 
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Electrical Code are read and dis- 
cussed; slides are thrown on a screen 
which indicate forms used by the vari- 
ous inspection bureaus, how they 
should be properly filled out in order 
work in the Inspection 
Short talks are given on 
methods of electrical construction, 
certain devices should be used because 
of their adaptability, etc. The meet- 
ings are usually well attended, attend- 
ance ranging from 100 to 200 engaged 
practical application of elec- 
Notices of these meetings are 
preceding the 


to facilitate 
Department. 


in the 
tricity. 
mailed on Monday 
Thursday upon which the meeting is 


to be held. Expense for stationery 
and mailing is divided between the 
public service corporation and the 


Fire Underwriters’ Inspection Bureau. 
The meetings are held in the large 
auditorium of the public service cor- 
poration. On the evenings of in- 
spectors’ meetings and also the Elec- 
financial ex- 


trical Conference, the 


pense of the inspectors is borne by 
the respective departments. 

An Expense Sheet is used by the in- 
spectors in making up their expense 
account for the week, such as car 
fares or any other legitimate expense 
which they have incurred. 


All inspectors are provided with a 


badge indicating that they are em- 
ployees of the Inspection Bureau. 
This badge bears coat of arms of the 
city, surmounted by a spread eagle, 


and reads: “Philadelphia Fire Under- 
writers’ Association,” and is also num- 
bered. 

All inspectors are 
lamps in 


with 
pocket order that 

no necessity for striking 
matches when inspecting equipments 
where artificial light is necessary and 
light is not otherwise provided. 

No man is engaged by the Bureau as 
an inspector who is less than 30 years 
of age and who has not had ten years’ 
electrical 


provided 
electric 
there be 


practical experience as an 
mechanic, three years of which he has 


served as foreman. 


Salaries are in keeping with those 
of a similar type in first-class cities. 
Two weeks’ vacation is allowed to 


each inspector and all legal holidays 

The hours of em- 
m. to four p. m. in 
to five p. m. in 


are granted them. 
ploy are nine a. 


summer; nine a. m. 


winter. Full pay is allowed on sick 
leave. 
a 
Gigantic Bridge Built by Aid of 
Telephones. 


The New York, New Haven & Hart- 
ford Railroad is planning to enter New 
York City by way of Long Island City 
and the Pennsylvania Railroad tunnels. 
To achieve this result necessitated a 
structure several miles long that winds 
around on stone piers all the way from 
upper New York to Ward’s Island, 
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then over Hell Gate to Long Island, 
across which it goes to meet the Penn- 
sylvania Railroad. 

The greatest problem that confront- 
ed the engineers was the bridging of 
treacherous Hell Gate, as that part of 
the East River between Ward’s Island 
and Long Island is called. A huge 
arch of steel, designed to carry on its 
four tracks the heaviest weight ever 
carried by a similar structure was de- 
signed to meet the contingency. The 
work was started last January, and in 


October of this year the steel arms 
that have been insistently creeping 
over the river from shore to shore 


were joined with the aid of a telephone 
system that in itself was a fitting 
climax to one of the greatest engineer- 
has ever seen. 


ing feats the world 
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and riverward. The girders that 
stretched over the river were fastened 
to that part of the arch that was com- 
pleted while those girders that stretched 
themselves landward formed a bal- 
ancing arm. Thus a balance was struck 
and maintained, without which the 
weight of the steel arms would have 
tilted the concrete piers and precip- 
itated the entire steel mass into the 
river. The hydraulic jacks under the 
I-beams served as hoists. By a slight 
twist these jacks would lower or raise 
the steel arms by virtue of their sheer 
force of 4,800,000 pounds pressure and 
the balancing action of the arms that 
stretched over the islands with a weight 
kept equal to the weight of the steel 
arms connected to the other end of the 


I-beams. As the traveling erecters 








Completed Arch of 


From the day the two concrete piers, 
each resting on opposite sides of the 
river, were completed, telephones gov- 
erned the driving of practically every 
rivet, the hoisting of every beam and 
the final junction of the completed 
arms in midair. 

The arms started with four gigantic 


steel shoes, two of which were fastened 


on each of the concrete piers. On 
these shoes the first girders were 
hinged in a_ saddle-like arrangement 


that allows for contraction and expan- 
sion in the steel occasioned by cli- 
matic conditions. As gradually the 
girders took the form of the ultimate 
arch a steel false work reared itself 
perpendicularly on each of the concrete 
On the tops of these steel col- 


piers. 
umns four gigantic hydraulic jacks 
were placed, two for each column. 


Connected to each jack were I beams, 
to which in turn were connected gird- 
ers that stretched themselves landward 





Hell Gate Bridge. 


slowly crept out over the river, put- 
ting girder after girder into place, these 
jacks kept pace by lifting the arms inch 
by inch. 

The movements of the jack attend- 
ants, as were the movements of every 
man on the job, were controlled by a 
telephone system as clever as it was 
simple. Standard Western Electric 
telephones were located in the power 
houses, the offices, in the erecter cabins, 
at the jacks, at the compressor house 
and on the structure in close proximity 
to the boss riveters. All the stations 
on the Ward’s Island side were con- 
nected to one line, and all the stations 
on the Long Island side to another. A 
central telephone was put into the 
Long Island power house and a sub- 
marine cable run from there to Ward's 
Island. When any station on either 
side wanted to communicate to any sta 
tion on the opposite shore, it could do 
so by signaling the Long Island power 











put- 
hese 
inch 


end- 
very 
by a 

was 
ctric 
ower 
bins, 
ouse 
mity 
tions 
con- 
tions 


the 

sub- 
‘ard’s 
ither 
r sta- 
ld do 
ower 


December 25, 1915 


house, where the engineer in charge by 
the use of a special key could make 
the desired connection. All the tele- 
phones were thrown across their re- 
spective lines and any station called 
from any other by code signal: The 


system operated perfectly, and so ex- 





Telephone Installed on Job. 


pedited the work that it was not neces- 
sary for the chief engineer to leave his 
desk to receive or deliver messages and 
orders. 

The climax of the work of the tele- 
phone came on the day when both 
arms were completed and were ready 
to be lowered into alinement. The 
completed arms hung in midair exactly 
22.5 inches out of alinement. The 
traveling erecters had been shoved out 








Headgates and Station of Fitchburg Company. 


to the last eight of an inch; another 
shove and they would have tipped over 
the whole structure and a year’s work, 
to say nothing of some $12,000,000 in 
steel and countless human lives would 
have been dashed into the river. It 
was necessary that the erecters be out 
to the last possible inch on the arms, 
so that the riveters and the bridgemen 
would have something to work on and 
with when they fastened in the last 
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girder, welding the arms together in 
one continuous link of steel. Nothing 
could be left to chance, for if one side 
went too fast and the other side 
jammed or the weight of one arm rest- 
ed on the other unevenly, everything 
might have gone to the river bottom. 

Gauges wer: z.ffixed to the sides of 
the final beams marked off to the 
thirty-second of an inch, and at the 
exact spot the foreman stood with the 
telephone attached to a girder directly 
in front of him and with every station 
cut in and open. His was a particular 
job, for on him everything rested. He 
knew that the Ward’s Island arm had 
to be lowered 12 inches and the Long 
Island side 14 inches, which meant that 
while one arm traveled one inch the 
other would have to go seven-eighths 
of an inch. Next to the foreman in re- 
sponsibility came the who op- 
erated the jacks, for a twist too much 
on the valve that admitted the water 
to the pumps would spell disaster. 
Every man knew his job, and every 
man repeated back his telephonic order. 
It was a gigantic and responsible task 
to put up to the telephone, but it was 
equal to the occasion, and faultlessly 
carried the orders of the foreman over 
steel girders and under the East River 
to the men who stood at the pumps, 
the erecters and the riveting machines. 

It was no small task to lower these 
steel arms into alinement, each of 
which weighed 13,000 tons. Three 
hours after the foreman took his place 
like a human fly on the topmost girder, 
the two arms gently settled into place 


men 


and the riveters welded them into one 
piece for all time. 

Now that the two arms are joined 
together in a mighty arch there is no 
need for-further support, and the steel 
falsework is being taken down. So 
cleverly has the bridge been designed 
that no piece of steel is wasted. Every 
girder that formed the falsework was 
designed to fit into the approaches to 
the arch from both sides. According- 
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ly, as soon as each girder is removed 
from the falsework, it is swung into 
place in the approaches, where it re- 
mains permanently. 

In this steel arch, stretching 1,017 
feet from support to support the United 
States has not only the largest arch in 








Telephone in Office. 


the world, but has accomplished what 
is believed to be the greatest engineer- 
ing feat of its kind ever known. 


wn 
_-?> 


Water Power Auxiliary for Street- 
Railway System. 

The utilization of a low-head water 
power as an auxiliary power source for 
street-railway operation has been found 
eastern Massachusetts, 





practicable in 


Interior of Fitchburg Generating Station. 


where such power sites are generally 
few and expensive to acquire. Several 
years ago the Fitchburg & Leominster 
Street Railway Company bought an 
abandoned mill site and water privilege 
on the Nashua River in Shirley, and 
constructed a concrete dam, replacing 
an old masonry dam that had furnished 
a water power for manufacturing pur- 
poses from early days. Due to the 
confined character of the stream, with 
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high banks, little farming land was 
overflowed even with flashboards on 
top of the dam. A working head of 


about 20 feet was made available during 
the greater part of the year. 
In a brick building that had previous- 


ly been a mill were installed a 300- 
kilowatt 550-volt direct-current gener- 
ator operating at 500 revolutions per 


minute, and a second unit of the same 
type and make, of 150 kilowatts. 

machine is belted to a shaft 
which extends from the generating 
room into the wheel house, where it is 
to three Rodney Hunt water 


Each 


geared 
wheels. 
The station is operated from 6 a. m. 


- 


to 11:30 p. m. daily, and from 1 to 5 


a. m. the smaller generator alone is 
operated to provide lighting for the 
car barns. The lessened demand on 


the wheels gives opportunity for the 
pondage to fill up preparatory to the 
full operation during the day time. 
A part of the station equipment is a 
storage battery, which acts as a com- 
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THE HAMILTON ELECTRIC IN- 
CLINE RAILWAY. 


Recent Installation Embodies Many In- 
teresting Features. 





Complete electric-hoist equipment has 
been recently installed by the Hamilton 
Mountain Park Company, Ltd., Hamilton, 
Ont., Canada, to operate its incline rail- 
way for transporting passengers, freight, 
automobiles, trolley cars, teams, etc., up 
the “Mountain,” as it is called. The rail- 
way was formerly operated by a steam 
hoist equipment, but this had become in- 
adequate to handle safely and quickly the 
rapidly increasing traffic. The incline 
gives ready access to a large tract of land 
the company has acquired at the top of 
the mountain and to the fertile country 
beyond. The “mountain” is really the 
Niagara escarpment, the high bluffs be- 
hind Hamilton being a prolongation of the 
heights at Queenstown, over which the 
Niagara River originally flowed before 
cutting back the gorge to the present falls. 
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The time required for making a single 
trip is 1.5 minutes, and the rest period be- 
tween trips is 3 minutes. Attached to each 
car are two ropes of 1.6-inch diameter 
each rope weighing 4.15 pounds per PS 
One of these ropes is used for hauling 
the car, and the other for the purpose of 
safety. The average rope speed during 
the run is 585 feet per minute. 


Incline Arrangement. 

The hoist is located in a house 106 feet 
from the knuckle between the incline and 
the level of the summit. The main rope 
from the right-hand car is wound over 
the top of the right-hand hoist drum. The 
main rope from the left-hand car js 
wound underneath the left-hand hoist 
drum. The safety rope from the right- 
hand car is led over suitable deflecting 
sheaves to the top of the left-hand drum, 
and that from the left-hand car is wound 
over suitable deflecting sheaves to the 
bottom of the right-hand drum. Each of 
these sheaves is 7 feet in diameter to the 
bottom of the rope groove and weighs 
3,500 pounds. There are four head 











pensator and booster. The principal 

source of power for the railway system 

is a steam plant. 

oe ____— 

Wisconsin Electrical Association 
to Meet in March. 


made that 


Announcement has been 
the next annual convention of the Wis- 
consin Electrical Association will be at 


the Hotel Pfister, Milwaukee, Wis., on 


March 16 and 17, 1916, instead of in 
January which has been the custom 
for a number of years. There will 


be a joint session with the Wisconsin 
Gas Association on March 16, the lat- 
organization holding its annual 
Milwaukee at the same 


ter 
convention in 
time. 

George Allison, First National Bank 
Building, Milwaukee, is secretary of 
the Association. 


->-s? 


The Russian production of naphtha 
during the first eight months of the 
present year amounted to 6,050,000 tons, 
against 5,600,000 tons for last year. 





Hoist Equipment of Hamilton Incline. 








The difference in elevation between the 
general level of the city and the plateau 
back of the bluffs is 325 feet; and as the 
roads leading up the bluffs are necessarily 
steep, the incline railway handles a very 
extensive miscellaneous traffic. All the 
electric hoist equipment was furnished by 
the Canadian General Electric Company, 
Ltd., and involves many novel features 
and numerous automatic safety devices. 
Electric Hoist. 

A special double fixed-drum, double- 
geared electric incline hoist operates two 
large platform cars in balance on an in- 
cline 800 feet long with a grade of 40.27 
per cent. Each car weighs 30,000 pounds 
and runs on tracks having a gauge of 12 
feet 1.5 inches, the center to center of the 
tracks being 20 feet 3 inches. The aver- 
age load on the cars will be about 20,000 
pounds, with a maximum load of 30,000 
pounds; and the hoist arrangement is 
suitable either for hoisting the maximum 
load with an empty car descending, or for 
lowering the maximum load with the 
empty car ascending. 


Motor-Generator Set Serving Hoist. 








sheaves and four deflecting sheaves. The 
former are arranged vertically so as to 
carry the hoist ropes and safety ropes in 
a direct line either to the top or bottom 
from the cars; the deflécting sheaves are 
placed horizontally at such an angle that 
the rope will be led in a direct line either 
to the top or bottom of the hoist drums, 
as the case may be. Floating sheaves are 
also furnished to guide the ropes and are 
placed in the rope tunnels between the 
head sheaves and the hoist drums. 

The reason for reeving the safety ropes 
as outlined above is that in case of an ac- 
cident to the left-hand side of the hoist, 
the safety rope on the left-hand car would 
take care of it properly, being wound on 
the right-hand drum. The same thing 
would apply if the other drum of the 
hoist should become disabled; that is. the 
main ropes and the safety ropes from 
each car lead to opposite drums. Further 
advantage is gained by the fact that each 
drum is equipped with an independent 
double-acting brake; and in case either 
of the main ropes should break, the safety 
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rope will hold the cars. Furthermore, the 
safety rope, if called upon to take the 
foad, will be controlled by all the auto- 
matic brake features in exactly the same 
manner as when the load is being handled 
by the main ropes. In actual operation the 
fength of the safety ropes will be slightly 
more than that of the main hoist ropes, 


thereby relieving the safety ropes of any 
hoist stresses other than those required 
to keep the ropes themselves in motion. 
Operation and Safety Appliances. 
The operator’s cabin is fitted with one 
electric control and two hand-brake levers. 
The levers will not be used ordinarily, 
as the hoist is equipped with solenoid 
brakes operating on the motor shaft. The 
hand-hrakes, therefore, need only be used 
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In case the cars should stop short of 
their landing positions, due to the auto- 
matic overwinding mechanism, there are 
available two or three points on the con- 
troller so that the operator can bring them 
to their proper positions. Should the cars 
fail to stop, due to the fault of the con- 
troller, an overwinding device is attached 
which will shut off the current and set 
the solenoid brakes. Should the speed of 
the cars exceed the normal by a prede- 
termined amount, an overspeeding device 
is so arranged that it will trip a weight 
of 570 pounds, which will set the drum 
post brakes. This overspeeding device, or 
governor, is of the fly-ball type; and it 
will be caused to operate by an excessive 
speed, whether due to the motor or a 
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of drum barrel for each drum of 16,700 
pounds. Each of the drum gears is made 
of cast steel with cut involute teeth, and 
is of the double-arm wheel type, having 
eight arms reinforced by ribs forming an 
“H” section. The gear has 122 teeth and 
a face 12 inches wide, the pitch diameter 
being 122 inches. 

The intermediate gears are of cast steel 
with Herringbone teeth, cut. They have 
113 teeth and a face 8 inches wide, being 
56.5 inches in pitch diameter. The inter- 
mediate pinions are of forged steel and 
have .22 teeth, cut in Herringbone type. 
They have a face 8 inches wide and are 
11 inches in pitch diameter. 

Electrical Equipment. 
Power is supplied in the form of three- 














for locking the cars at the top and bottom 
positions or for cases of emergency. In 
starting a run, the operator releases the 
drum post brakes by the hand-levers, puts 
his foot on the small foot-pedal located 
at the bottom of the master controller. 
and by moving the handle of the con- 
troller either to the right or the left, as 
the case may be, the cars will start and 
will automatically accelerate to the normal 
r peed. At a predetermined point on 
the incline, the controller handle will be 
automatically turned to such a position 
that the speed will be cut down to one- 
tenth of the normal and finally be turned 
to the off position, thus setting the sole- 


noid brakes and bringing the cars to rest. 
uld the operator become disabled dur- 
i1 run, he will of necessity remove his 
fc from the foot-pedal, thereby cutting 
off the current and bringing the cars to 


View of Incline from Bottom. 

















breakage of the hoist parts. The emer- 
gency weight may also be tripped manu- 
ally from the cabin. 

Shafts and Drums. 

The drum shaft is a steel forging in two 
pieces, 12 inches in diameter. Including 
the two sections, it is 32 feet long and 
weighs 13,300 pounds. The intermediate 
shaft has been machined from a single 
steel forging and is 7 inches in diameter. 
It is 20 feet long and weighs about 3,000 
pounds. 

There are two cast-iron drums, 96 inches 
in diameter, 70-inch face, and they coil 
800 feet of 1.6-inch rope, plus three hold- 
ing coils at each end of one layer. These 
drums are made up in two sections, of 
barrel construction, and are bolted at one 
end to the post-brake ring, and at the 
other end to the drum gear. The two sec- 
tions composing each drum weigh each 
8,350 pounds, which means a total weight 











Contactor Panel. 





phase, 25-cycle alternating current; and 
for changing this into direct current, a 
motor-generator set has been installed of 
sufficient capacity to supply the average 
demand of the hoist, plus some surplus 
for charging the battery described below. 
The direct-current end of this machine 
is rated at 165 amperes continuously at 
550 volts, the latter being the floating 
voltage of the battery. This generator is 
driven by a 2,200-volt induction motor. 
The generator end is designed with a spe- 
cial drooping characteristic by means of a 
reversed series field for the purpose of 
throwing load fluctuations on the battery. 
A small percentage of the load fluctua- 
tions falling on the machine will lower its 
voltage to such an extent that the bat- 
tery must discharge and furnish the bal- 
ance of the momentary demand. The 
regulation is, therefore, inherent in the de- 
sign of the machine. 
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The hoist is driven through two gear re- 
ductions, the total ratio of which is 29.84 
to 1, by a 180-horsepower, 500-volt, 475/585 
revolutions per minute, direct-current mo- 
tor, which is specifically designed to stand 
such voltage variations as come from a 
storage battery when it is frequently 
charging and discharging. The motor is 
controlled by a magnetic contactor panel 
so as to provide for remote control. This 
system of control admits of the various 
protective devices to insure against the 
cage operating at greater than a prede- 
termined speed. To insure a greater de- 
gree of continuity of service, a reserve 
180-horsepower motor and solenoid brake 
are provided. The machinery of the hoist 
is so constructed that in a very few mo- 
ments one motor can be disconnected from 
the hoist and the other clutched in ready 
for The master controller is 
situated in the operator’s cabin at the top 
of the 


service, 


incline. 
Storage Battery. 

The power plant has been supplemented 
by a storage battery built by the Electric 
Storage Battery Company. One of the 
objects of installing this was to reduce 
the maximum peaks due to the fluctuating 
load of the hoist, and thus reduce the 
power bills. Another object was to fur- 
nish energy for operating the hoist if the 
alternating-current supply should be in- 
terrupted. 

The demand of the hoist motor when 
lifting a load of 7.5 tons was estimated 
at 470 amperes for 10 seconds, followed by 
a demand varying from 410 down to 230 
amperes for a period of 80 seconds, the 
voltage approximately 550 volts. 
Under the conditions of maximum sched- 
ule, it was estimated that the load period 
of 90 seconds would be followed by a 


being 


3-minute rest, this providing for a trip 
of the hoist every 4.5 minutes. For han- 
10-ton load, the maximum 10 
demand was estimated at 530 
amperes, followed by 80 seconds of load 
varying from 470 down to 310 amperes. 
The hoist is designed to handle a 15-ton 
load occasionally, but this will not occur 
when the battery is handling the entire 
load with the power supply cut off. It 
is believed that hoisting a 7.5-ton load 
every 4.5 minutes will represent the av- 
erage conditions during the hours of maxi- 
mum traffic. The average load is 112 
amperes on this basis. 

The battery consists of 262 cells of the 
Tudor-box type. Each cell contains 11 
plates. The plates are supported in glass 
jars mounted on glass and trays, the entire 
battery being installed on wooden racks. 
The capacity of this battery is 200 amperes 
for one hour on a continuous discharge. 
For intermittent service extending over 
several hours, the ampere-hour capacity 
will be somewhat greater, and it is esti- 
mated that this battery will operate the 
hoist under the average load conditions 
cited above over 1.75 hours with the power 
supply entirely cut off; or if the schedule 


dling a 


seconds 
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is reduced, so that the trips of the hoist 
are made less frequently, the hoist can 
probably be kept in operation for several 
hours. 

Under normal conditions, with the mo- 
tor-generator supplying the average load, 
the battery does not become exhausted, 
but receives back sufficient charge during 
the period of rest between trips to make 
up for the discharge while the hoist is in 
operation. The battery, therefore, while 
relieving the motor-generator and power 
line of the severe load fluctations, is main- 
tained at all times practically full and 
ready to supply the entire demand in case 
of interruption to the power supply. 
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Prosperity Activities In Dayton. 


A belated report from Dayton, O., 
indicates that Electrical Prosperity 
Week there was an entire success. 
The activities started the latter part 
of the previous week with the deco- 
rating of the fronts of the different 
stores occupied by electrical dealers, 
etc. The Home Telephone build- 
ing, which houses the Ohio State 
Telephone Company, the Dayton 
Power & Light Company and the Pos- 
tal Telegraph Company, was very 
cleverly decorated with bunting, flags 
and shields outlined in electric lights. 

Sunday, at the request of the Day- 
ton Jovian League, a number of pas- 
throughout the city preached 
“prosperity” sermons and drew atten- 
tion to Electrical Prosperity Week 
and the wonderful advancements that 
are being made in electrical science. 

Monday evening a joint banquet was 
held of the members of the Dayton 
Jovian League and the Dayton Adver- 
ising Club at the Algonquin Hotel. 

Tuesday evening one of the big 
events of the week took place, it be- 
ing an Electrical Prosperity parade, 
given under the auspices of the Day- 
ton Jovian League. The parade was 
headed by a platoon of police, fol- 
lowed by the Mayor, Director of Pub- 
lic Service and Director of Public 
Safety, all of whom are Dayton 
Jovians. Then followed the grand 
marshal of the parade, J. C. Baggott, 
leading between 500 and 600 men con- 
nected with the electrical industry, 
each of whom carried an electric baton 
consisting of a 25-watt Mazda lamp 
mounted on the end of a round stick 
about 36 inches long. The lamps re- 
ceived their energy from the batteries 
of electric trucks belonging to the 
Dayton Power & Light Company, and 
there were approximately 100 lamps 
and 100 men to each truck, 50 on a 
side. Throughout the march the lamps 
were waved and held in different po- 
sitions, securing some very interesting 
effects. The men marched’ two 
abreast, 30 feet apart, and the lamps 
in the line were located every 10 feet. 
On the principal street of the city, 
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Main Street, the center lamp on the 
five-light boulevard standards had been 
changed to red, which harmonized 
with the coloring of the lamps car- 
ried by the marchers. There were 
two bands in the parade which fyr- 
nished suitable music. Before the 
parade disbanded, the marchers assem: 
bled, and being led by the band, 
throngs of people sang “America.” 

Wednesday was “Telephone Day,” 
when the Central Union Telephone 
Company and the Ohio State Tele. 
phone Company opened their ex. 
changes to visitors and many people 
took this opportunity of becoming 
more familiar with this branch of the 
electrical industry. 

Thursday noon the Dayton Rotary 
Club held its Electrical Prosperity 
Week meeting, when President J. A, 
MacMillan introduced Charles S. Hall, 
one of Dayton’s leading Jovians and 
a Rotarian, chairman of the day. Mr, 
Hall in turn introduced D. L. Gas- 
kill, the secretary of the Ohio Elec- 
tric Light Association and President 
of the Greenville Electric Licht & 
Power Company, Greenville, 0., who 
gave a very interesting talk on “Serv- 
ice.” 

Thursday evening at the Hotel 
Miami a Prosperity Banquet was held 
under the auspices of the Dayton 
Jovian League. First Tribune W. S. 
McKee was chairman and introduced 
Ex-Governor James M. Cox as toast- 
master. Many interesting talks were 
made. 

In addition to the activities that 
have been mentioned, the electrical 
dealers throughout the week featured 
“Prosperity Week Bargains” and they 
report very satisfactory sales. 

Under the auspices of the Dayton 
Jovian League there was also held 
two essay contests,—the first being 
confined to the pupils of the seventh 
and eighth grades, entitled “The Uses 
of Electrical Appliances in the Home,” 
and the second to the high schools, on 
“What Electricity Has Done for Man- 
kind.” Approximately 5,000 essays 
were written on these two subjects. 

Insofar as Dayton is_ concerned, 
Electrical Prosperity Week proved to 
be a very interesting and beneficial 
week, and it is thought that it will be 
the means of increasing the sales of 
electrical appliances this season and 
of securing many new customers for 
the central stati6n, which will in turn 
benefit the electrical contractors and 
dealers. 

The Dayton Electrical Prosperity 
Week Committee was headed by 
Thomas F. Kelly, commercial man- 
ager, the Dayton Power & Light Com- 
pany. 
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The telephone system of Seville, 
Spain, is being extended to 22 adjoin- 
ing towns. 
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Bureau of Standards Reports in 
the Case Concerning Fire and 
Accident Hazard of the Econ- 
omy Refillable Fuse. 

The National Bureau of Standards, 
Washington D. C., has completed its 
report in the case of the Economy Fuse 
& Manufacturing Company versus the 
Underwriters’ Laboratories, Inc., con- 
cerning the fire and accident hazard 
of the Economy refillable fuse. The 
Laboratories conclude that the report 
finds in its favor, as it recommends 
that these fuses be not approved at 
nt for general use on the same 


resel 
basis as fuses at present listed as 
standard by Underwriters’ Laborato- 
ries. On the other hand, the company 
concludes that the report is favorable 
to because of the finding that the 
evidence in the case does not show 
that the use of the fuses has on the 
whole resulted in any greater fire or 
accident hazard than is involved in the 
use of standard inclosed cartridge 
fuss 

[nder a permanent arrangement 
which exists between the Underwrit- 
ers’ Laboratories, Inc., of Chicago, III, 
and the Bureau of Standards, whereby 
ir the event of dispute between the 
Laboratories and the manufacturer of 
any device submitted to them for ap- 
proval, the dispute may, with the con- 
sent of both parties, be submitted to 
the Bureau of Standards for decision, 
the Underwriters’ Laboratories and 
the Economy Fuse & Manufacturing 
Company, of Chicago, IIl., jointly ap- 
pealed, under date of May 17, 1915, to 
the Bureau of Standards for decision 
on the following question: “Has it 
been shown that the use of the fuses 


manufactured by the Economy Fuse & 
Manufacturing Company results in no 
greater fire or accident hazard than 
the use of other ‘cartridge inclosed 
fuses at present listed as standard by 
the Underwriters’ Laboratories, Inc.?” 

\fter hearings and the submission 
of a great amount of testimony the 
report, which embraces over 500 
pages, was completed and filed on De- 
cember 14, 1915. The conclusion of 
the Bureau of Standards is as follows: 

Conclusion. 

“It appears from the foregoing re- 
sumé of the Bureau’s investigation that 
the Economy fuse, when new and 
roperly filled or refilled, operates sat- 
sfactorily under the most common 
working conditions of overload and 
moderate short-circuits when in cir- 
uits with low inductance, and pos- 
esses some marked advantages over 
the approved fuses with which it has 


f 


been compared. This fuse is, however, 


listinctly inferior to most of .these 
proved fuses under severe short-cir- 
lit conditions. It has not yet been 
established that it will not introduce 
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hazards peculiar to refillable fuses, ow- 
ing to deterioration from repeated 
blowing of the fuse elements in the 
same casing and possibly from long- 
continued subjection of the fuse to the 
working current. The approval of the 
present type of Economy fuse for un- 
restricted use would therefore result 
in a lowering of the standard of fuse 
performance under severe test condi- 
tions, and might introduce hazards in 
actual use, the importance of which it 
is difficult to estimate at this time. 
The experience with the present type 
has not yet been sufficient to deter- 
mine whether the total hazard is 
greater or less than it is with approved 
fuses as they are actually used in prac- 
tice. The investigation therefore leads 
to the following finding. 
Finding. 

“It has not been shown that the use 
of the fuses manufactured by the 
Economy Fuse & Manufacturing Com- 
pany will result in no greater fire or 
accident hazard than the use of in- 
closed cartridge fuses at present listed 
as standard by the Underwriters’ Lab- 
oratories, Inc. 

“On the other hand, the evidence in 
the case does not show that the use of 
Economy fuses has on the whole re- 
sulted in any greater fire or accident 
hazard than is involved in the use of 
standard inclosed cartridge fuses. 

“In comparison with fuses listed as 
standard by Underyriters’ Laborato- 
ries, the fuses at present manufactured 
by the Economy Fuse & Manufactur- 
ing Company have been shown to pos- 
sess certain features which tend to in- 
crease the hazards involved in the use 
of fuses, and other features which tend 
to reduce such hazards. The relative 
importance of these features can be 
determined only by extended experi- 
ence under working conditions. 

“It is therefore recommended that 
Economy fuses be not approved at 
present for general use on the same 
basis as fuses at present listed as 
standard by Underwriters’ Laborato- 
ries, Inc., but that a continuation and 
extension of their use be permitted by 
municipal and underwriters’ inspec- 
tion departments under conditions 
where their performance can be ob- 
served by each inspection department 
until sufficient experience regarding 
their performance under service condi- 
tions can be obtained to justify an un- 
qualified approval or refusal to ap- 
prove. 

“The evidence on which the forego- 
ing decision has been reached is sum- 
marized and discussed in the succeed- 
ing sections of this report.” 

In connection with the report the 
following statement has been issued 
by the Underwriters’ Laboratories, 
Chicago: 
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“The National Bureau of Standards 
has rendered decision in favor of the 
Laboratories in the case of the Econ- 
omy Fuse and Manufacturing Com- 
pany vs. Underwriters’ Laboratories. 
The report of the Bureau sets forth in 
full the evidence upon which the find- 
ing is based and covers 550 pages. 

“This is the first case to come be- 
fore the federal authorities since ar- 
rangements were made several years 
ago for decisions on technical matters 
concerning which fixed differences of 
opinion exist between the Laboratories 
and their clients. 

“Notice of appeal in this case was 
filed at Washington on May 17 of this 
year. A preliminary hearing was held 
in Chicago on May 27 and pursuant to 
notice issued June 10 a public hearing 
was held in Washington on July 8. 

“Experts of the Bureau conducted 
exhaustive tests at Washington, Bos- 
ton and Chicago, investigated perform- 
ance of the devices in service at New 
York, New Haven, Philadelphia, Bal- 
timore, Pittsburgh, Cincinnati, Cleve- 
land and other cities, and following re- 
quests received from manufacturers 
twice extended the time fixed for filing 
evidence. Working under these con- 
ditions the Bureau handed down its 
exhaustive report and decision under 
date of December 14, less than seven 
months after the first notice was filed 
at Washington. The case presented 
very unusual complications which 
would have undoubtedly involved ex- 
cessive costs and several years of liti- 
gation if adjudication had been at- 
tempted through the machinery of 
state or federal courts. The expert 
judges of the National Bureau of 
Standards have demonstrated their 
ability to render a new and very valu- 
able service to the public. 

“The Laboratories were represented 
by W. H. Merrill, manager, Dana 
Pierce, electrical engineer, and Darrell 
S. Boyd, attorney. The Economy 
Fuse and Manufacturing Company was 
represented by A. L. Eustice, presi- 
dent, R. J. Foote, counsel, H. M. Hux- 
ley, patent counsel, H. E. Clifford, 
electrical expert, and A. B. Mallory, 
chief engineer. 

“Representatives of the Bureau of 
Standards conducting the investigation 
and presiding at the hearings were Dr. 
S. W. Stratton, director; Dr. E. B. 
Rosa, chief physicist; W. J. Canada, 
electrical engineer; Burton McCollum, 
electrical engineer; H. B. Brooks, asso- 
ciate physicist, and T. W. Glading, 
associate electrical engineer.” 

Upon being shown this communica- 
tion, R. L. Foote, counsel for the 
Economy Fuse and Manufacturing 
Company, stated that the report from 
the Bureau of Standards had been re- 
ceived, that the evidence is decidedly 
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said, 


any 
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the controversy in 
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“has always contended that the use of 
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cides 
company,” 


the Economy fuse, while susceptible of 
the great 
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that the evidence obtained shows quite 
clearly that amount 
of abuse of approved fuses and a large 


abuse, tended to eliminate 


inclosed fuses. 
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Bureau of Standards, however, 
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that it was called upon to treat of mat- 


the 
tween the company and the Laborato- 


ters outside of controversy be- 


ries, and although no evidence of haz- 
deterioration, due 
much 


ards from possible 


to long continued use with re- 
placing of elements, is shown by the 
investigation to have occurred in prac- 
tice, it was thought that the experience 
with the air-space fuse was not long 
enough to determine definitely whether 
occur to a 


fuse 


would 
the Economy 


such deterioration 


greater extent in 
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than in the approved fuses from long 
continued use. 

“Although the Bureau concludes that 
this hazard which may be peculiar to 
a renewable fuse is possibly more than 
offset by the tendency to reduce the 
chief source of danger connected with 
the use of approved fuses; ie., their 
abuse and improper refilling, they be- 
lieve that the inference that they had 
definitely passed upon this possible 
phase of the question, which would re- 
sult from unqualified approval at their 
recommendation, should not be drawn 
against them, and they, therefore, rec- 
ommend that the be not ap- 
proved generally at present, and ex- 
pressly recommend that a continuation 
and extension of their use be permit- 
ted by municipal and underwriters’ in- 
spection departments undér conditions 
be ob- 


fuses 


where their performance can 
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ference, as explained above, is the sub. 
stitution of names. It is necessary to 
repeatedly call for certain cards, the 
call in every case being the name of 
the manufacturer and his product, as 
for example, “Give me Western Elec- 
tric Interphones,” etc. Just as the 
game of “Authors” engraved on its 
players the names of famous 
and their works, so will the 
Market” game engrave the 
these 13 manufacturers and their 52 
products on its players and engrave 
them more indelibly than any other 
form of advertising yet devised. A 
name learned in this fashion wil! not 
be soon forgotten, and its repetition 
seen anywhere will automatically call 
to mind the associated product. 

The Western Electric Company’s 
four cards are used for washing ma- 
chines, vacuum cleaners, 


writers 
“Going to 
names of 


interphones 


Game of Going to Market. 


served, until sufficient experience re- 
garding their performance under serv- 
ice conditions can be obtained to jus- 
tify unqualified approval, or refusal to 
approve.” 

| 
Playing a Trump in the Electrical 

Advertising Game. 

The electrical industry is represented 
by the Western Electric Company in 
a new advertising game, which recently 
appeared on the market, in the produc- 
tion of which 13 large distributors of 
collabo- 
known as “Going 
after the fa- 
the dignified 


nationally advertised goods 
rated. The game, 
to Market,” is modeled 
mous game of. “authors,’ 
old faces and names of the latter giv- 
ing place in the new game to the names 
and products of 13 diversified manu- 
facturers. Each manufacturer has a 
set of four cards, making a total of 52 
for the deck. The game is played ex- 
actly like its prototype; the main dif- 


’ 


and electric irons. Wherever possible 
all national advertisements issued by 
the Western Electric Company and the 
allied originators of the game carry an 
invitation to write for this “Going to 
Market” game, which will be sent pre- 
paid anywhere in the United States by 
any one of the thirteen companies on 
receipt of ten cents in stamps or cur- 
rency. The game has made a “hit”. 
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Chicago Electrical Engineers to 
Discuss Naval Preparedness. 

A joint meeting will be held on De- 
cember 29 in the rooms of the West- 
ern Society of Engineers, Monadnock 
Block, Chicago, of the Electrical Sec- 
tion of the Society and the Chicago 
Section, American Institute of Elec- 
trical Engineers. Frank J. Sprague, 
of the recently established Naval Ad- 
vistory Board, will make an address 
on “Naval Preparedness and the Civil- 
ian Engineer.” 
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BOOK REVIEWS. 


“Principles of Direct-Current Ma- 
chines.” 3y Alexander ~§ Langsdorf. 
New York: McGraw-Hill Book Company, 
Incorporated. Cloth, 404 pages (5% x 8 
313 diagrams and _ illustrations. 


ied by the Electrical Review Pub- 
lishing Company, Inc. for $3.00. 

This is one of a series of engineering 
texts outlined by a committee of nine 
prominent electrical engineers and teach- 
ers. The author is professor of elec- 
trical engineering and dean of the 
schools of engineering and architecture, 


Washington University, St. Louis. One 
naturally expect a book conceived 
ecuted under such auspices to be of 


wol 


and « 


more than usual merit. This expectation 
is fulfilled to a great degree. 

T book is intended for junior and 
set students in engineering schools, 
al cordingly the treatment is some- 
wl more advanced than that of the 
mor mmon American texts. The au- 
tl is not hesitated to use the calculus 
wl ver its application would aid in 
showing the interdependence of the phys- 
ical quantities more advantageously. The 
use of higher mathematics has not, how- 
ever. degenerated into mere mental gym- 
nastics, as special prominence has been 
gi\ to the physical bases of the equa- 
tions, and the mathematical analysis is 
usually preceded by a full discussion of 
the physical principles involved. 

Much of the subject matter is of neces- 
sity the same, and is treated in somewhat 
the same manner, as that in other text- 
books on direct currents. The classifica- 


tion is in many respects original and con- 
siderable attention is given to more recent 
developments in the art. It is the first 
American book on direct currents which 
makes use of three-dimensional diagrams 
for depicting the operating characteristics 
of generators and motors. 

The chapters on commutation cover the 


subject in a much more extended and 
comprehensive manner than is usual. The 
subject of armature winding is likewise 


quite extended, more so than would seem 
necessary for others than designers. The 
chapter on Efficiency, Rating and Heat- 
ing contains much valuable matter and 
is an excellent example of the application 
of mathematical analysis to physical prob- 
lems. 

New applications and designs of di- 
rect-current machines are discussed in the 
last chapter, which treats of Balancers, 
Train-Lighting Systems and Automobile 
Generators. A very elegant mathematical 

lysis of the Wagner automobile gen- 
erators closes the text. This last will un- 
doubtedly serve as an example of a meth- 
od of attack for students. 

lhere is practically nothing in the text 
that can be adversely criticised. The 
wording of the definitions and statements 
of principles shows that great care has 
been taken to make these exact, clear and 





concise. In the opinion of the reviewer 
it is a most excellent book for advanced 
classes in direct currents. It has set a 
high mark for other books of the series. 


C. M. JANSKY. 


“Conservation of Water by Storage.” 
By George F. Swain. New Haven: Yale 
University Press. Cloth, 384 pages (634x 
934 inches), illustrated. Supplied by Elec- 
trical Review Publishing Company, Inc. 
for $3.00. 

This book represents a series of lectures 
given by the author at Yale University in 
1914 and constiutes the third such course 
dealing with the subject of Water Storage 
Conservation, given in the Chester S. 
Lyman lecture series. The first chapter 
deals with conservation in general, while 
the next four are devoted to the particu- 
lar relation of conservation of water to 
the conservation of other natural re- 
sources and also to the much debated con- 
troversy with reference to the question of 
federal control of water powers. The lat- 
ter is especially discussed with respect to 
streams along which private parties hold 
riparian rights and with respect to the 
public domain in the western states. Like 
many other authors, the writer assumes 
that any use of water power means a sav- 
ing of an equivalent amount of coal, not 
recognizing that most developments of 
water power, at least in the western states, 
represent new applications of power or 
the creation of new industries. He also 
ignores the contention made in the latest 
report of the United States Forester that 
more rapid development of water power in 
the West is mainly prevented by the lack 
of consumers rather than by the absence 
of suitable legislation. A chapter on the 
technical aspect of conservation by stor- 
age cites a number of examples of this 
work and is profusely illustrated with 
photographs of water-power projects. The 
last two chapters deal with the relation 
of forests to stream flow, and to floods, 
the damage wrought by them and their 
prevention. Appendices give the text of 
a number of legal documents affecting the 
subject. The book is well printed upon 
an excellent quality of paper and is ex- 
ceptionally well illustrated. It constitutes 
a valuable addition to the available infor- 
mation upon the subject, although but little 
of the material is new. Extensive quota- 
tions are made from other sources. The 
legal aspect of the subject seems to be 
given quite as much, if not more atten- 
tion, than the engineering features and 
possibilities. 


“Electric-Light Fitting.” By S. C. Bat- 
stone. London: Whittaker & Company. 
Cloth, 317 pages (4%4x7% inches), 238 
illustrations. Supplied by Electrical Re- 
view Publishing Company, Inc. for $1.50. 

This volume deals in a very able man- 
ner with the subject which it is intended 
to cover, only enough introductory mat- 
ter being given to make the ensuing chap- 
ters readable by the contratcor or wire- 
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man who has not had a technical educa- 
tion. The construction and use of the 
various fittings which enter into ordinary 
lighting installations, and other applica- 
tions of electric current to domestic uses 
are fully explained and illustrated. The 
practical side of the subject is continually 
emphasized. Later chapters are devoted 
to lamps, reflectors, transformers and 
meters, while the two concluding chapters 
consider respectively private plants, ‘and 
central stations. An appendix’ gives the 
wiring rules of the British Institution of 
Electrical Engineers and the British Gov- 
ernment Regulations for Factories and 
Workshops. These, of course, will have 
little interest in this country except for 
comparative purposes, and it should be 
stated that the fittings which are described 
and discussed consist of types which are 
in general use in England, but are almost 
unknown in this country. The same state- 
ment applies to the methods of wiring, 
although, of course, the principles involved 
and the necessary connections do not have 
to be thus qualified. 


“Official Index to State Legislation.” 
Vol. I. New York: Law Reporting Com- 
pany. Cloth, 8x11 inches. Price, $10 to 
subscribers. 

This is a cumulative numerical and sub- 
ject index and a complete record of all 
bills introduced in all state legislatures. It 
is published under the direction of a joint 
committee representing the National Asso- 
ciation of State Libraries and the Amer- 
ican Association of Law Libraries. The 
present volume covers the sessions of state 
legislatures taking place in 1915. The 
pages are not numbered. Under each state 
is a list of all bills and resolutions intro- 
duced into Senate and House, giving num- 
ber, title, date, name of member introduc- 
ing, subject matter and disposition. There 
is also an index for all by subjects. This 
index will be very valuable to all trying 
to keep in touch with current legislation. 
It could be improved by indicating in the 
subject index which bills have become 
laws. 

During 1916 it is proposed to issue the 
index weekly and make it cumulative, thus 
showing the progress of each bill during 
the legislative sessions. The subscription 
to all weekly issues, the annual number 
to be issued in August, and the supple- 
ments is $100. 

Se ee eee 


Ohio Association Committee 
Meetings. 

Akron is to be the scene of meetings 
of three committees of the Ohio Elec- 
tric Light Association in January. The 
Transmission and Distribution Com- 
mittee will meet on January 18, the 
Committee on New Business Co-op- 
erations on January 19, and the Meter 
Committee on January 20. The Meter 
Conference will be devoted to “Maxi- 
mum-Demand Apparatus.” 
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New Electric Washing Machine. 

The “Almetal” washing ma- 
chine operates on the vacuum-suction 
principle. There is one vacuum 
plunger which is operated by a crank 
belted to the motor. A gas burner is 
mounted directly under the tub and a 
fountain of boiling suds and steam 
from the bottom of the boiler forces 
its way upwards through the clothes, 
while the stroke of the plunger forces 
ic back again. All parts are made of 
metal, with copper or galvanized 
aluminum finish as desired. 

The motor, which has a capacity of 


new 











New Electric Washer Operating on Plunger 
and Suction Principle. 


one-fifth horsepower and operates at 
1,750 revolutions per minute, is made 
by the Robbins & Myers Company, 
Springfield, O. It is mounted on a 
plate under the tub. The machine is 
made by the Almetal Manufacturing 
Company, 7227 ‘Manchester Avenue, 
St. Louis, Mo. 


pow 
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A New Gas-Filled Arc Lamp. 

A high-efficiency lamp consisting of an 
arc between tungsten electrodes in a 
nitrogen-filled glass bulb has been intro- 
duced in England by the Edison-Swan 
United Electric Light Company. The 
lamp is made for both direct and alter- 
nating circuits in sizes from 500 to 1,000 
candlepower. It is expected to increase 
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this range at both ends. The efficiency 
at normal current is 0.5 watt per candle. 

The lamp consists of a bulb similar to 
that used for incandescent lamps, and 
like the latter, is filled with nitrogen. 
Two of the terminals which are lead in 
in from the base of the lamp are con- 
nected by a tungsten filament. The ioni- 
zation produced by this hot filament per- 
mits an arc to jump to a third terminal 
when the cutout in the original circuit is 
operated. The third terminal also con- 
sists of a flat piece of tungsten and the 
maximum intensity of the light is in a 
direction at right angles to the plane of 
this electrode. To obtain the best re- 
sults a definite relation of electrode area 
to volume must be maintained. The 
bulbs are much smaller than for incan- 
descent lamps of corresponding candle- 
power. A bulb 4 inches in diameter is 
used for a lamp of 500 candlepower. 

Lamps have been made with a life of 
500 hours and it is expected to extend 
this to 800 hours. The average decrease 
in candlepower during life is about 10 
per cent. The arc is said to be very 
stable, but when interrupted will be re- 
established upon restoration of normal 
voltage. There are no moving parts in 
this lamp. 

The intrinsic brilliancy of the new lamp 
is approximately 10,000 candlepower per 
square inch as compared with 1,000 
candlepower per square inch for incan- 
descent tungsten lamps, or 375 candle- 
power per square inch for carbon-fila- 
ment lamps. 

The color of the light can be made to 
vary from bright yellow to an intense 
white by running at different efficiencies. 
The lamp burns satisfactorily in series on 
high-voltage circuits. 

The advantages claimed for this lamp 
are that no regulating mechanism is re- 
quired, little light is obstructed by the 
electrodes and there is no flickering. It 
is especially suitable for projection work, 
motion pictures, searchlights, microscope 
illumination and color matching. 


~~ 
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Electrolytic Iron Produced Com- 
mercially in France. 

It is reported that a company in 

France is now producing tubes and 





sheets of electrolytic iron by a process | 


in which ordinary cast iron serves as a 
basis. The cathode rotates in a solu- 
tion of ferrous salt and a layer of iron 
is deposited on the surface. The iron 
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New Electrical and Mechanical 
Appliances 


thus produced is very hard at first and 
it contains some gas. It is annealed so 
as to expel the gas and give a soft 
malleable metal. 

The solution is kept neutral by plac- 
ing iron turnings in the bottom of the 
tank and by adding oxide of iron as a 
depolarizer. 

Iron pipe can be made by using a rod 
as acore. It is expected to make sheet 
iron without rolling which shall be very 
soft and pure and valuable for electrical 
machinery. 


pow 





Improved Strain-Relief Cap. 

A few weeks ago a new form of 
strain-relief cap for use with attach- 
ment plugs and receptacles and manu- 
factured by the firm of Harvey Hub- 
bell, Incorporated, Bridgeport, Conn., 
was described in these columns. This 
cap has been found to meet an urgent 
demand. Experience with it, however, 
suggested that by a slight improve- 
ment it could be made of still greater 
service. Consequently it has been sub- 
stantially strengthened in construction 
and improved so as to make it prac- 


Attachment-Plug Caps for Armored Cable 
and Reinforced Cord. 


tically indestructible. In the accom- 
panying illustrations these caps are 
shown adapted for both armored cable 
and reinforced cord. 

In industrial plants where both ar- 
mored cable and reinforced extension 
cords are being used more and more 
for the connection of portable tools, 
inspection lamps, etc., the use of these 
improved caps will be found a very 
serviceable means of making the con- 
nection to the supply circuit. 


>> 
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The ' “Klean “Kwick” Electric 
Washing. Machine. 

When the Du Mond ‘Manufacturing 

Company, Cedar Falls, Iowa, designed 

its new “Klean Kwick” washing ma- 
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Motor-Driven Vacuum-Cup Washer with Attached Folding Benches for Baskets and 
Rinsing or Bluing Tubs. 


it was on the principle that soap 
ater clean clothes by the action 
of the soapy water passing through 
the: regardless of’ the process. 
Pounding clothes with a slab on a rock 
at the side of a stream or rubbing 
back and forth on a washboard 
the clothes, but the work is 
and the clothes are soon 
from the severe usage in 
1undering. So to obtain the desired 
of the water through the clothes 
without wear and with little effort, a 

iper or vacuum cup was designed 

be moved up and down in the tub 
of clothes. This forces the water back 
and forth through the garments, first 
by suction and then by pressure. The 
vacuum cup is attached to the lower 
end of a vertical plunger rod set in 
extra long bearings and is driven by 
a Westinghouse Electric small motor 
mounted out of the way under the ma- 


chit 


and 


them 
cleans 
uing 


out 


action 











The wringer too is driven from the 
motor, which is capable of operating 
both the washer and the wringer at 
the same time. While a machineful of 
clothes is being washed, clothes can 
be rinsed and run through the wringer 
from the washtub to the clothes bas- 
ket ready to be hung up to dry. 

The “Safety First” idea is not over- 
looked in the construction of this ma- 
chine, as a release lever protects the 
operator from injury in the wringer, 
and all working parts of the machine 
are guarded, as will be seen in the accom- 
panying illustration. 

After the old-style washing was on 
the line it used to be quite a job to 
move away the benches and clean up. 
With the “Klean Kwick” machine the 
benches are easily folded up compactly 
with the machine, which is readily 
moved aside until needed for the next 
wash day. 
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New Esterline Recording Instru- 
ments. 

The Esterline Company, 221 
South Street, Indianapolis, Ind., 
nounces a new line of graphic volt- 
meters and ammeters, known as Ester- 
line type G. H. meters. These instru- 
ments are supplied in either switch- 
board or portable type, weighing 9.5 
pounds, and although of light weight, 
they are designed for heavy service, 
such as met with in ordinary com- 
mercial and industrial work, where 
laboratory accuracy is not necessary. 

The cases are of cast aluminum, the 
front half being removable, as in all 
Esterline instruments, a brass handle 
being provided on the portable, and 
mounting studs on the switchboard 
types. 

The charts are 26 feet in length and 
are driven at a speed of either 0.75 or 
1.5 inches per hour by an eight-day 
jeweled lever clock. A reroll is also 
provided for the used chart. The ink 
is contained in a large, stationary ink 
well. The Esterline patented inking 
device enables a continuous record to 
be obtained with an all-metal pen, with 
minimum friction. 

A clear, open scale is obtained, the 
scale being 4.5 inches in width and 
printed on perforated paper 6 inches 
wide. An indicating scale is also pro- 
vided, enabling readings to be taken 
without opening the case. 

The movements in the instruments are 
of the moving-iron-vane type, the 
armature being mounted in jewel béar- 
ings. The clock movement, scale plate 
and all parts are mounted on a center 
casting, thus insuring true alinement, 
and making all parts interchangeable 
and .easily accessible for inspection or 
replacement. 

Although the price of these type G. 
H. meters is remarkably low, the well 
known Esterline accuracy and reliabil- 
ity have been maintained, and it is ex- 
pected that these instruments will be 
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New Graphic Recording Meter. 





Esterline Meter Opened to Show Accessibility 


of Mechanism. 
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quantities for checking 
of street-lighting 


used in large 


voltage and current 
circuits, etc. 
+o 
Westinghouse Hot Plates. 
For hotel, restaurant and domestic use 
the Westinghouse Electric & Manu factur- 
ing Company has recently added an as- 
sortment of electric hot plates to its line 
of heating devices. It is claimed that no 
special utensils are needed with these hot 
plates, as they have radiant heaters with 
glowing heating coils at the top and are 
therefore very efficient with ordinary 
cooking vessels. 
The hot plates are made in eight-inch 
sizes and a combination of 
On the 


and ten-inch 


eight-inch and _ ten-inch. eight- 


1 


inch heater, th 


e switch has four positions 


New Type of Hot Plate. 


igh heat, medium heat, low heat, off. 
at heat, the 
as to all 
the current consumed and to produce uni- 
the heater, 
three separate switches are used by means 
of 
10 inches in diameter may be intensely 
heated, thus permitting the greatest econ- 
omy with various sizes of dishes. 


h 
No 


connections 


current is wasted any 


being such utilize 


form heating. In ten-inch 


which an area 6 inches, 8 inches, or 


Noncorrosive material is used for the 


heating elements. Water or food spilled 


Hot Plate with Three Separate Concentric 
Elements. 


over the heater will not damage it. The 
porcelain brick on which the heating ele- 
ment is assembled will stand rough usage. 
Deflector plates below the heaters prevent 
scorching the table, protect the connec- 
tions and increase the efficiency of the 
heater. All these hot plates are built pri- 
marily for utility. They are therefore of 
simple design and easily kept clean. 
—____»-»—___—_ 
Hard Paper for Insulation. 

In an article the Elektrotechnische 
Zeitschrift, K. Fischer describes the uses 
of hard paper or “pertinax” for the con- 
struction of insulators, it being preferable 
in to In other 
cases, however, shapes that can easily be 
made in porcelain are not suitable for 


in 


many cases porcelain. 


hard paper. 

Pertinax is made by rolling layers of 
paper one upon another, the paper being 
impregnated with some kind of resin, 
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while heat and pressure are applied.’ The 
electrical properties are principally those 
of paper, but the other properties depend 
upon the used. Formerly natural 
resins were used, but the introduction of 
synthetic resin has raised the temperature 


resin 


of softening to above 180 degrees centi- 
grade, so this temperature can be used 
without harm and the material is then as 
free from chemical action as porcelain 
and waterproof. The mechanical 
strength is about 14,000 pounds per square 
inch, the is 
about 2,500 volts per millimeter and the 
testing voltage 8,000 volts per millimeter, 
applied for three The 


is 


electrical working stress 


minutes. dielec- 


tric constant is about 


45 
t.0. 


The writer of the article in question 
number of precautions which 


gives a 











Another Form of Hot Plate. 


should be taken in the design of insula- 
tion. 





Electrical Control for Traverser 
Car. 


The control of electric motors can be 
considerably simplified by the use of a 
push-button control system, and with- 
in the last few years such systems have 
been applied with increasing success to 
driving kinds of ma- 


motors many 


Double Hot Plate with One Triple and One 
Single Heater. 





chines. At a large English wharf the 
Igranic electric firm of Bedford, Eng- 
land, has fitted a system of this type 
to the electric traverser shown in Fig. 


2 for current is supplied by overhead 
trolley. The control outfit consists of a 


panel with automatic devices and also a 
small reversible master switch. On the 
car are a set of tappet switches which 
work by striking projections along the 
track. 

All movements of the car are con- 
trolled by the master switch (Fig. 1) 
in the driver’s cabin, and it is so con- 
structed that any mistake the driver 
may make cannot result‘in damage to 
the electric equipment orto the tra- 
verser. When the handle is at the 
center position the current is off. Studs 
on either side of this position corre- 
spond to stoppage at each track. At 
the ends are two “inching” positions 
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which enable the car to be “inched” or 
moved slight amounts in either direc- 
tion. To start the car, the Operator 
merely moves the handle to right or 
left according to the driving direction 
on the track, and when the handle is 
brought opposite the button corre- 
sponding to the desired road he presses 
the handle against the face of the 
switch. A projection on the SWitch- 
handle then depresses the button. 

The control panel (Fig. 3) is then 
brought into action with its magnetic 
switches and the car motor is started 
up to full speed by a uniform accelera. 
tion. Just before the traverser reaches 
the road at which it is to stop, a tappet 
switch carried under the car engages 
with a tappet projecting from the side 
of the track. This causes the motor’s 





. 














Fig. 1.—Master Switch for Igranic Control 
System for Traverser. 


speed to be reduced so that when the 
the road it 
At the stooping 
point the tappet switch engages with a 
second tappet, and the motor circuit is 
then opened by a circuit-breaker on the 
panel. The brake is applied auto- 
matically and the traverser is brought 
to rest exactly opposite the road, the 
rails of the latter being in line with 
of the traverser. In case 
emergency it is possible, by making use 
of the emergency stop button in the 
“off” position of the switch, to stop 
the traverser at any point on its jour- 
ney. To do this the operator has only 
to return the switch handle to the cen- 
tral position and then to press it 
against the emergency stop button 
there located. When once the master 
switch has. been operated, the self-act- 
ing control panel performs all further 


approaches is 


traveling very slowly. 


traverser 


ot 


those 
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Fig. 2.—Electrically Operated Traverser Car. 


ions automatically, the motor be- 
-celerated retarded and re- 
without jerks. The main circuit 
ays made or broken by a circuit- 
breaker on the panel, which is fitted 
agnetic blowout and carbon con- 
and can therefore work without 


opel 
ing or 
vers¢ 


is al 


with 1 
tacts 


dan 


The various parts of the controlling 
apparatus are interlocked, thus com- 
pelli all operations to take place in 
their proper sequence. Should current 
fail, the motor is brought to rest, but 
current comes on again the motor 
not start up until the operator 
sulates the master switch. There 
» conductors in the track. More- 
the only live switchgear on the 
traverser outside the driver’s cabin are 
the limit switches which are carried 
underneath the traverser, where no one 
can accidentally come in contact with 
them, but where they can be easily in- 
ed by raising a trap door. 


whe 
will 

mani 
are I 


over, 


spect 
is possible to arrange the control 
traverser of this kind by means 
series of push-buttons, but experi- 
seems to that the master 
shown is superior for this pur- 
as it only allows one button to 
essed at a time and the position 
handle at any time indicates the 
r of the road to which the tra- 
is to travel. 


show 


this method, the control of the 
apparatus and indeed the 
of the driving mechanism, is lo- 
within the operator’s cabin. 
under his eye he has the motor 
the controlling panel, but he does 
ive to operate these or even touch 
except to keep them clean and 
rly lubricated. He can concen- 
his attention on the master 
h, which is conveniently placed so 
he can operate it while at the 


ical 


same time noting the progress of af- 
fairs through the window in the side 
of the cabin. 

The mistake-proof interlocks that are 
provided on the control panel effective- 
ly prevent any improper operation. 
For instance, the motor cannot be ac- 
celerated too violently or the resist- 
ance cut out too quickly. All such 
functions are performed automatically 
and thereby the motor is_ efficiently 
guarded against unintentional injury. 

SS an 


New Automatically Regulated 
Electric Water-Heater. 
During the past few years much in- 
terest has been created in the develop- 
ment of electric cooking, and particu- 
larly in the West the use of electric 
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cooking appliances, stoves, ranges, etc., 
has increased at a very rapid rate. The 
manufacturers and central stations. who 
have actively promoted the use of elec- 
tric cooking on an extensive scale have 
realized that in connection with it there 
must be provided means for the heat- 
ing of running water so that electricity 
can replace entirely whatever method 
of providing the heat for cooking that 
has previously been used. 

To meet this evident need there has 
recently been placed on the market a 
new type of electric water-heater which 
includes a number of unique features. It 
has been developed by the Good House- 
keeping Cooker Company, of Berkeley, 
Cal., and practically is an auxiliary to 
the Good Housekeeping cooker, which 
was described in our issue of August 7, 


Good Housekeeping Automatically Regulat- 
ed Electric Water Heater. 














Fig. 3.—Control 


Panel 


for Traverser Car. 
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1915. This cooker, it will be recalled, is 
an inclosed automatically regulated ap- 
pliance in the chamber of which the 
manufacturers claim that 80 to 90 per 
cent of the family cooking can be read- 
ily done without attention and in a 
very economical, hygienic and whole- 
some manner. This cooker has also 
provided on its top two hot plates or 
disk stoves on which frying and other 
cooking operations that cannot be done 
in an inclosed chamber can be per- 
formed. Thus this cooker, with the aid 
of these disk stoves, can take care of 
all of the cooking necessary. 

The new water-heater, which is illus- 
trated herewith, is designed to provide 
hot water at the faucets at any hour of 
the day or night in sufficient quantities 
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ATTACHMENT PLUGS, Fuseless. 


—Benjamin Electric Manufacturing 
Company, 120 South Sangamon Street, 
Chicago, II. 


Separable and non-separable por- 
celain or composition attachment plugs. 
Benjamin 660 watts, 250 volts, catalog 
No. 903 H. 


Listed November 23, 1915. 





CONDUIT BOXES.—William H. 
Hope, 16 Palm Street, Newark, N. J. 
Hope boxes with separable cast-iron 
cable clamps. 
Hope boxes with tangential-screw 
cable clamps, catalog Nos. 12, 14. 
Listed November 9, 1915. 





CONDUIT BOXES, Service En- 
trance.— The Adapti Manufacturing 
Company, 919 West Street, Cleveland, 
O. 


Cast-iron service entrance fittings. 
Catalog Nos. 2701-9 inclusive, 2700-T, 
2701-T, 2770-79 inclusive, 2801-03 in- 
clusive, 2800-T 2801-T, 2810, 2811, 
2810-T, 2811-T. 

, Listed November 15, 1915. 





ELECTRIC LIGHT BATH CABI- 
a i L. Mott Company, Trenton, 
N. J. 

A mirror and sheet-metal-lined wood 
cabinet. Maximum rating 4,000 watts, 
250 volts. 

Listed November 24, 1915. 





OUTLET BUSHINGS. — Killark 
Electric Manufacturing Company, 2005 
Locust Street, St. Louis, Mo. 

A porcelain fitting having a separate 
opening for each wire. 

Electrolet, type O, secured in knock- 
out of cabinet or outlet box by washers 
and special bushing. 

Standard when wires pass through 
furrings without splices, joints or taps 
within the fittings. 

Listed November 8, 1915. 
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to take care of the entire needs of the 
family. In contrast with other types of 
water-heaters, which include merely a 
three-heat switch and heating coil con- 
tained in the pipe for circulating the wa- 
ter and therefore require careful atten- 
tion to prevent waste, the new heater 
takes only enough current to supply the 
necessary heat units to the water and 
maintain a supply thereof at a constant 
temperature of about 180 degrees Fah- 
renheit. As soon as this predetermined 
temperature has been reached the cur- 
rent is automatically turned off and is 
not again turned on until the hot water 
is withdrawn from the tank and cold 
water takes its place. At this time the 
current is again automatically turned on 
and the cold water flowing into the 





Latest Approved Fittings 








The electrical fittings illustrated 
and described in this department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 
and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 


ciation. 


OUTLET BUSHINGS, Service En- 
trance.—Killark Electric Manufactur- 
ing Company, 2005 Locust Street, St. 
Louis, Mo. 

Cast-iron outlet bushing. 
lets, type FB. 

Standard for use only at exposed end 
of conduit (but not under fixture 
canopies) and only where conduit 
wires pass out through fittings with- 
out splices, joints or taps within fit- 
tings. 

Listed November 9, 1915. 


PICTURE MACHINES AND AP- 
PLIANCES.—Lumex Manufacturing 
Company, 50 Church Street, New York, 
N. Y 




















Electro- 





*Lumex Motion-Picture Projectors. 
Three types each hand or motor-driv- 
en by special motors mentioned below: 
(1) A 30-ampere arc-lamp machine to 
be connected to supply circuit through 
a standard motion - picture - machine 
rheostat or transformer; (2) a 5-am- 
pere arc-lamp machine to be connected 
to supply circuit through a special non- 
adjustable transformer or rheostat; (3) 
a 500-watt incandescent machine to be 
connected directly to supply circuit. 
None of above is classed as miniature. 
The motors supplied by the Lumex 
Manufacturing Company and accepted 
for this purpose are as follows: 
Direct-current motor Diehl Manufac- 
turing Company, one-twentieth horse- 
power, 115 volts. 
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tank is heated to a temperature of about 
180 degrees, after which the current igs 
again automatically broken. This oper- 
ation is repeated without any attention 

This heater thus provides an abundant 
supply of thoroughly hot water at the 
faucets instantly at any time during the 
entire 24 hours of the day. The energy 
taken to operate the heater is 750 watts 
while the current is on. A 10-gallon 
tank well insulated to avoid radiation 
of heat is all that is needed to store the 
hot water for the average family of 
three or four persons. For larger fam- 
ilies a correspondingly larger tank is 
recommended. For such larger installa. 
tions this heater can be secured with 
the heating element arranged to con- 
sume 1,000, 1,500 or 2,000 watts. 
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Alternating -current motor, Diehl 
Manufacturing Company, one-twenty- 
fifth horsepower, 110 volts, 60 cycles. 

Listed November 16, 1915. 


RECEPTACLES, for Attachment 
Plugs.—The Connecticut Electric Man- 
ufacturing Company, Connecticut and 
Florence Avenues, Bridgeport, Conn. 

C. E. M. Co. Flush type. Chapman, 
12 amperes, 250 volts, catalog No. 8000. 

Listed November 23, 1915. 


RECEPTACLES, for Attachment 
Plugs.—Union Electric Company, Tren- 
ton, N. J 

Union flush receptacles, Chapman 
type, 10 amperes, 250 volts, catalog No. 
750. 

Listed November 23, 1915. 


ROSETTES, Fuseless.—Ernest Klein 
& Brother, 44 Fulton Street, New York, 
N. Y. , 











Klein, 3 amperes, 250 volts. Molding 
rosette, catalog No. 510. 
Listed November 3, 1915. 


SWITCHES, Automatic.—aA. G. 
Electric & Manufacturing Company, 905 
Howard Avenue North, Seattle, Wash. 

No-voltage release switch consisting 
of National Electrical Code standard 
knife switches normally held closed 
against tension of springs by a catch 
operated by armature of an iron-clad 
magnet coil. Failure of voltage allows 
solenoid plunger to drop and cause 
switch to open. 

Listed November 16, 1915. 


SWITCHES, Surface Snap.—The 
Bryant Electric Company, Bridgeport, 
Conn. 

Brvant or Perkins. 

Ceiling switches (pull type). 

(With metal covers.) 

Single-pole, 1 ampere, 250 volts, 3 
amperes, 125 volts, catalog Nos. BW- 
19, BW-20, BX-19, BX-20. 

Listed October 25, 1915. 
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ATLANTIC STATES. 


BUTLER, N. J.—The borough coun- 
cil has authorized the installation of 
an electric light and power system at 
Bloomingdale, to be operated from the 
local municipal lighting plant. A. 

IRVINGTON, N. J. — The town 
commission is again considering the 
installation of a municipal electric 
lighting plant. A. 

JERSEY CITY, N. J.—The City 
Commission is planning for extensions 
in the street-lighting system along 
Ocean Avenue. A. 

JERSEY CITY, N. J—The New 
lersey Power and Light Corporation 
has been incorporated with a capital 
stock of $2,000,000, to operate electric 
light and power plants. A. B. Cheadle, 
Cc N. Wilson and Raymond A. 
Weatherby are incorporators. John 
M. Enright is authorized agent. The 
company is located at 75 Montgomery 
Street ° A. 

ALLENTOWN, PA.—The Traylor 
Engineering and Manufacturing Com- 
pany will in the near future expend 
about $350,000 in erecting new build- 
ings, among which will be a large new 
machine shop and a four-story ware- 
house. It is said that all of the new 
machinery will be electrically driven to 
conform with their present practice. 
Samuel W. Traylor is president. 

PHILADELPHIA, PA.—Plans are 
in progress for a power house and 
manufacturing plant to be built at 
American and Somerset Streets for 
Hafleigh and Company, W. E. S. Dyer 
is the mill engineer in charge of the 
work. 

PHILADEEPHIA. PA—A _ power 
house and factory to cost $300,000 will 
be erected at Westmoreland Street and 
Frankford Avenue for Thomas Wol- 
stenholme Sons and Company. W. E. 
S. Dyer is the mill engineer in charge. 

WYOMISSING, PA.—The borough 
council has passed a loan ordinance of 
$30,000 recently provided for, and has 
arranged for another loan of $10,000 
to purchase electric light equipment. 

BLUEFIELD, W. VA.—Power and 
electrical equipment for the manu- 
acture of armatures and other elec- 
trical machinery will be required in the 
plant of the West Virginia Armature 
Companv. organized here by A. L. and 
F. E. Smith and others, with a capital 
stock of $50,000. 


NEWBERN, N. C.—The Brighton 
Light and Power .Company has been 
incorporated with a capital of $25,009, 
by J. C. Irving, J. V. Blades and 


others. 


NORTH CENTRAL STATES. 


CINCINNATI, O.—A large amount 
of power and electrical equipment will 
be required in the construction of a 
Proposed power building at North and 
Broadway, ten stories in height. of re- 
inforced concrete, and costing $300,000, 
John H. Boll, architect, has plans for 
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the building, which is being promoted 
by Cincinnati and eastern capitalists. 

ARLINGTON HEIGHTS, ILL. — 
The Arlington Electric Company has 
been incorporated with a capital of 
$25,000, by Michael Koener, Frank 
Schuda and others. 

MARSHALL, WIS.—The Marshall 
Electric Light and Power Company 
has been incorporated with a capital 
of $10,000. The incorporators are 
R. J. Buss, J. D. Meyers and others. 

DEFIANCE, IOWA.—George Ros- 
man has been given contract to con- 
struct a new electric light plant. 

MASON CITY, IOWA. — The 
Thornton Light and Power Company 
has been incorporated with a capital 
of $10,000, by H. O. Case, J. L. James 
and others. 

MARSHALLTOWN, IOWA. — The 
Iowa Railway and Light Company has 
purchased the electrical plant at Zear- 
ing, owned by Belden & Son, and plans 
next summer to connect the plant with 
a high-tension line to be built west of 
the city to Colo, and Ames. 

PIERCE CITY, MO—An election 
may be held here soon to decide 
whether to give a franchise to the 
Ozark Power and Water Company to 
supply current for the municipal sys- 
tem, displacing the municipal plant. 

SEDALIA, MO.—The street-lighting 
system is to be bettered the first or 
the year. Address Mayor Babcock. 

TRENTON, MO. — The Trenton 
Gas and Electric Company will re- 
model its gas plant, installing electric 
generators and fuel oil engines; will 
also equip an ice house, total cost $61,- 
000. 

AGENDA, KANS. — The Agenda 
Milling Company is installing additional 
electrical equipment for the purpose 
of supplying current for the local light- 
ing system now being planned. M. 

CIRCLEVILLE, KANS.—At the recent 
bond election the people of Circleville re- 
corded their verdict in favor of electric 
lights by a vote of 97 to 11. 

COFFEYVILLE, KANS. — The 
council plans to expend $20,000 for 
electric machinery. Address the city 
clerk. 

KANSAS CITY, KANS.—The city 
of Kansas City has sold an additional 
$50,000 of the bond issue of $450,000 
authorized for the light plant in 1914, 
leaving $37,000 unsold of that issue. 
The money will be used for extensions. 

PAOLA, KANS.—The city council 
has awarded a contract for maintain- 
ing street lichts, at $2,600 a year, to 
W. H. Moorehouse; the period being 
nine years and two months, the period 
of the electric company’s franchise. It 
is said that the granting of this con- 
tract obviates the combination of a 
municipal lighting. project with the 
munitipal-owned water plant. M. 

BISMARCK, N. D—The Woodruff 
Electric Light and Power Company has 
been incorporated with a capital of $25,- 
000, by W. G. Woodruff and others. 
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SOUTH CENTRAL STATES. 


CARLISLE, KY.—The Carlisle Electric 
Light and Power Company has increased 
its capital stock from $15,000 to $30,000. 


NASHVILLE, TENN.—The Board 
of Education will build an addition to 
the high school to cost $225,000. W. 
6. lttner, of St. Louis, is architect. 


NASHVILLE, TENN.—The Moore 
Development Company has been in- 
corporated by J. C. Collins, J. S. 
Neely and others, with a capitalization 
of $10,000, to develop certain Tennes- 
see property and to construct a hydro- 
electric plant. 


ARDMORE, OKLA. — The North 
American Power and Light Company, 
of Chicago, has purchased the Ard- 
more City Gas Company, which owns 
a gas pipe line to the fields west of 
here and supplies this city with gas. 
O. J. McLane, of St. Louis, was presi- 
dent and principal stockholder of the 
old company. Studebaker Brothers, of 
South Bend, Ind., are heavily inter- 
ested in the purchasing company. P. 
C. Ekern, of Chicago, will be the new 
manager. 


DACOMA, OKLA.—The Dacoma Light 
and Power Company has been incorpor- 
ated with a capital of $3,000, by Levi O. 
LeDou, G. E. Selfridge and others. 


_ LAHOMA, OKLA. — The city has 
issued $6,000 bonds to construct elec- 
tric light plant. Address the mayor. 


SHAMROCK, OKLA.—Site for the 
big power plant which will furnish 
electricity for the Sapulpa and Oil 
Fields Railroad, has been .located just 
south of the new town of Shamrock, 
Okla., where two forks of Spring 
Creek join, giving an abundant water 
supply. Power also will be furnished 
oil-producing companies needing it and 
to the town of Shamrock for electric 
lights and_ establishments needing 
power. P. 


LORENA, TEX.—Street lights for 
Lorena are an assured thing, contract 
having been closed with the Texas 
Power and Light Company. It is ex- 
pected that the lights will be installed 
before Christmas. 


WESTERN STATES. 


WENDELL, IDAHO.—It is reported 
the Great Shoshone and Twin Falls 
Water ‘Power Company and the city 
of Wendell have entered into a con- 
tract whereby the power company will 
install a new lighting system in Wen- 
dell. R. B. King, superintendent of the 
Twin Falls Company, of Twin Falls, 
will have charge of the installation. The 
lights will be 400 candlepower, 250 
candlepower and 100 candlepower. A 
majoritv will be 400 candlepower. 

WHEATLAND, WYO. — Improve- 
ments to cost about $10,000 will be 
made to the municipal electric, light 
plant, including purchase of new steam 
engine, and two boilers; bids to be 
called for at once. The installation 


































































of a new generator is contemplated 


in the near future. Address the city 
clerk. 

EVERETT, WASH.—A claim for a 
water-power site on the Sultan River 


tor 16,000 miner’s inches of water for 
power development, etc., has been filed 
with Mae Weatherbee, county auditor, 
Snohomish County, by F. L. Ham- 
mond, of Everett. Q. 

EVERETT, WASH.—A water claim 
for power purposes on the north fork 
of the Skykomish River to the extent 
of 1,200 cubic feet per second, has been 
hled by H. K. Owens, consulting en- 
gineer, Empire Building, Seattle, who 
represents E. C. Money, of Everett. 
\ccording to the stipulations, work on 
the project must start within 180 days 
and must be completed within three 
years. O. 

SPOKANE, WASH.—Fred B. Grin- 
nell, et al., of Spokane, has petitioned 
the city council for a 25-year franchise 
for the purpose of furnishing the city 
of Spokane and its residents electricity 
for light, heat, power, etc., and steam 
or hot water for heating or other pur- 
poses 

VANCOUVER, WASH.— Reported 
plans for the construction of a trans- 


mission line from Vancouver’ to 
Kalama, which is to be constructed 
for the North Coast Power Company, 


formerly the Washington-Oregon Cor- 
poration, are practically completed, and 
the improvement will go forward 
shortly after the first of the year. Sur- 
veys tor the line have been completed 
by J. L. Stasnard, consulting engineer, 
of Portland, Ore. k 
CONDON, ORE.—B. A. Bower, of 
Condon, has purchased the Condon 
Electric Company’s light plant here, 
and, according to reports, will spend 
considerable money increasing the ca- 
pacity of the plant and giving a 24- 
hour service O. 
EUGENE, ORE.—At a recent meet- 
ing, the city council ratified the pur- 
chase of the holdings and franchise 
of the Oregon Power Company in the 
city limits by the city of Eugene, and 
the competition between the municipal 
plant and the plant of the Oregon 
Power Company has been ended. Ac- 
cording to reports, the deal involved 
$150,000, of which $50,000 is to be paid 
with deferred payments of 
month, with interest at 5 


O. 


at once, 
$1,250 ner 
per cent 
BERKELEY, CAL. The _ citv 
trustees have passed a resolution of 
intention that 232 electroliers shall be 
installed within the limits of the light- 
ing district extending south of Derby 
Street and east of College Avenue. 
FRESNO, CAL.—According to O. G. 
Wishon, general manager of the San 
Joaquin Light and Power Corpora- 
tion, the company will commence work 
shortly on a steam plant at San Maria, 
that town being at the end of a 224- 


mile transmission line which connects 
coast towns with the. San Joaquin 
power house. The steam plant will 


provide extra power, proving of 
especial advantage to San Luis Obispo, 
San Maria, Paso Robles and other 
towns in that vicinity. 

ORANGE, CAL. The advisory 
committee of the Board of Trustees 
has passed a resolution recommending 
that the trustees proceed to install a 


lighting system under the _ district 
plan. The proposed district extends 
from Grand Street to Santa Fe on 


Chapman Street, and from Maple to Al- 


on Glassell Street. 
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SAN FRANCISCO, CAL. — Plans 
for the immediate expenditure of more 
than $4,000,000 in and near San Fran- 
cisco for improvements to the Great 
Western Power Company’s system 
were revealed at a hearing before the 
State Railroad Commission a few days 
ago by Mortimer Fleishhacker, presi- 
dent. of the newly organized Great 
Western Power Company of California, 
a $60,000,000 corporation. 


PROPOSALS. 

PANAMA CANAL ELECTRICAL 
SUPPLIES.—Sealed proposals will be 
received at the office of the General 
Purchasing Officer of The Panama 
Canal, Washington, D. C., until De- 
cember 29, for furnishing at either 
Colon or Port of Ancon, Canal Zone, 
Isthmus of Panama, the following: 
Cable terminal, electric cable, and wire 
in accordance with Circular No. 996, 


obtainable from the above named 
office. 

NAVY ELECTRICAL SUPPLIES. 
—The Bureau of Supplies and Ac- 
counts, United States Navy Depart- 
ment, Washington, D. C., has asked 
for bids for electrical material as fol- 
lows: 22,000 feet interior communi- 


cation cable, 1,500 feet telephone cable, 
2,000,000 feet plain double-conductor 
wire, 9,000 feet plain single-conductor 
wire, miscellaneous  twin-conductor 
wire, schedule No. 9131, all for delivery 
at Navy Yard, Brooklyn, N. Y.; 5,300 
feet single-conducter cable, _ etc., 
schedule No. 9135, for delivery at Navy 
Yard, Boston, Mass.; 20,000 feet cot- 
ton-covered lamp cord, 100 side current 
taps, 20,000 feet double-conductor tele- 
phone wire, schedule No. 9135, all for 
delivery at Navy Yard, Washington, 
D. C.: 300 high-resistance telephone 
receivers, schedule No. 9113, for de- 
livery at Navy Yard, Washington, 
D. C.: three 15-kilowatt generating 
sets, schedule No. 9115, for delivery at 
Portsmouth or Mare Island; six one- 
kilowatt radio transmitting sets, 
schedule No. 9118, for delivery at Navy 
Yard, Brooklyn, N. Y.; 250 fire con- 
trol telephones, schedule No. 8139, for 
delivery at Brooklyn. N. Y.: 357,000 
feet rubber-covered single and duplex 
wire, and 3.000 pounds weatherproof 
wire, schedule No. 9124, both for de- 
livery at Navy Yard, Brooklwn, N. Y. 


FOREIGN TRADE OPPORTUNI- 
TIE , 


[Addresses may be obtained from the Bureau 
of Foreign and Domestic Commerce, Washington, 
). C., or its branch offices at Boston, New York, 
Atlanta, Chicago, St. Louis, New Orleans, Seattle 
and San Francisco. Write on separate sheet for 
each item and give file number.] 

NO. 19.525. TELEPHONE PLANT. 
—A report from an American consular 
officer in Ecuador states that a new 
telephone system is to be installed in 
one of the large cities of that country. 
Specifications and full information may 
be obtained from the Bureau or its 
branch offices. (Refer also to File No. 
69,511.) 

NO. 19.553. STEEL MAGNETS.— 
A firm in Switzerland informs an Amer- 
ican consular officer that it urgently re- 
quests quotations from manufacturers 
of steel magnets for electric-current reg- 
ulators. 

NO. 19.555. POWER-PLANT MA- 
CHINERY.—A report from an Ameri- 
can consular officer in Mexico states 
that there is a possibility of establishing 
a light and power plant in his district, 
and quotations are requested from 
manufacturers of pumps. engines and 
dynamos.-. Correspondence in Spanish. 
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NO. 19,535. MICA AND 
STEN .—A letter to the Burea 
gentina states that an owner of tw 
mines, one of mica and the other a 
tungsten ore, desires to find a marie 
for these two minerals. It js Stated that 
from 10,000 to 33,000 pounds of tun en 
and from 4,400 to 6,600 pounds of imi : 
are taken out monthly, but it is aan 
sible to increase this output, if neces. 
sary. Specimens of the minerals on 
being forwarded, and when they arrive 
may be inspected at the Bureau or its 
branch offices. : 

NO. 19,568. MOTOR-DRIVEN 
MACHINES.—An American pectil. 
othcer reports that a company in Chile 
desires to secure aj machine to be 
operated by electric power for sewing 
brooms. ' 


NEW PUBLICATIONS. 
COHOES DEVELOPMENT. 


Sanderson and Porter, New York, have 
published an illustrated pamphlet de- 
scribing the hydroelectric development 
6f the Cohoes Company, Cohoes, N 
Y. The article is reprinted from the 
General Electric Review and may be had 
upon request. 

ATOMIC STRUCTURE—Publica- 
tion 2371 of the Smithsonian Instity- 
tion, Washington, D. C.. is entitled “4 
Magneton Theory of the Structure of 
the Atom,” by A. L. Parson. The 
magneton is discussed with reference 
to its bearing upon structure, valence. 
volume and magpetic properties. 

CANADIAN STEEL. — The (Ca- 
nadian Department of Mines has issued 
publication No. 349 entitled “The Pro- 
duction of Iron and Steel in Canada 
During the Year 1914,” by John Me- 
Leish. This pamphlet shows the pro- 
duction, exports and imports of iron 
ore, pig iron, steel and ferro-products. 

MINERAL PRODUCTS OF THE 
UNITED STATES. The United 
States Geological Survey has issued a 
table showing the quantity and value 
of the mineral productions of the 
United States for each year from 1905 
to 1914 inclusive, the figures including 
both metallic and non-metallic prod- 
ucts. Total values are given also for 
each year since 1880. 
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NEW INCORPORATIONS. 
HENDERSON, KY.—The Melton 


Electric Company has been _incor- 
porated with $2,000 capital stock. The 
incorporators are M. C. Melton, R. A. 
Day and E. W. Melton. G. 


ELDORADO, ILL. — The Saline 
Electric Company has. been _incor- 
porated with a capital of $2,500, by 

J. Frey, Charles A. Ramsey, Guy 


C. Lane and Wiley F. Core. 

NEW YORK, N. Y. Flashlight 
Battery Company, inc., to manufacture 
electric batteries, etc. Capital, $5,000. 
Incorvorators, Joseph Berman, Hyman 
Davidson and Samuel Lekachman. 

OMAHA, NEB—The Alam _ Farm 
Light Plant Company has incorporated 
with $100,000 capital, to manufacture and 
sell electric lighting plants for farms. 
Bert LeBron and F. L. Tubbs, of Omaha, 


and George E. Tubbs, of Hillsdale, Mich. 
are incorporators. 
WILMINGTON, DEL—The Allied 


Equipment Corporation has been incof- 
porated for the manufacture of mechan- 
ical and electric devices. The capital 1s 
$250.000 and the incorporators are George 
Rucker, Clair V. Rucker and William H. 
Peck, all of New York City. 





December 25, 1915 


FINANCIAL NOTES. 
Francis T. Homer, of Bertron, Gris- 
com & Company, and T. H. Tutwiler, of 
Memphis, Tenn., have been elected di- 


rectors . the American Cities Company, 
controlled by United Gas & Electric Cor- 
porati 

The 
stock ol 
recently 
Corp: 


$ “3,000,000 seven-per-cent preferred 

Utah Power & Light Company 
purchased from Utah Securities 
can by Electric Bond & Share 
Company is being offered at par and ac- 
crued dividend or on a seven-per-cent 
basis. For the twelve months ended Oc- 
tober 31, 1915, Utah Power & Light re- 
ported gross of $3,244,266, with a balance 
applicable to pay ment of dividends on the 
prefer d stock of $656,973. 

Great Western Power Company of 
California, controlled by Great Western 
Power Corporation of New York, has 
sold William P. Bonbright & Com- 
pany, Inc, and E. H. Rollins & Sons 
$4,500,000 six-per-cent, 10-year convertible 
debentures. The debentures will be of- 
fered at 96.5 and interest, and are con- 
vertible between November 1, 1917, and 
November 1, 1920, into the seven-per-cent 
pref | stock of the issuing company 
at 95 
Dividends. 
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Reports of Earnings. 


& POWER. 
1915 1914 
lo ee $ 465,884 $ 427,252 
irnings ; 251,624 224,526 
income a 231,103 
lus after charges, 
es, sinking fund 
depreciation............. 
months’ gross............ 
earnings 
income........ saiiciad 
lus after charges. 
S, sinking fund 
depreciation.... 


w is 
E 


VIRGINIA RAILWAY 


109,016 


483,621 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


GEORGIA RAILWAY & POW 
19 1914 


13 
$ 608,324 $ 546,65 
.. _ 291,668 212,87 
_ 5,868,466 5,762,39 
2,497,638 2,321,97 


November gross 
Net after taxes 
Eleven months’ gross 
Net after taxes 


CITIES SERVICE er” 
915 1914 
$ 490, 623 $ 371,124 
359,197 
318,363 


181,530 
3,507 
3,834,746 
3,426,413 


1,784,429 


November gross 
Net after expenses... 
Surplus after charges. 
Balance after preferred 
dividends 
Twelve months’ gross.... 
Net after expenses........... 4,185,301 
Surplus after charges...... 3,695,301 
Balance after preferred 
dividends *2,125,305 
” *Equivalent to 14.44 per cent on common 
stock as compared with 11.35 per cent for 
twelve months ended November 30, 1914. 
Consolidated gross earnings of sub- 
sidiary companies for the twelve months 
ended October 31, 1915, were $21,622,939, 
as compared with $19,093,654 for the 


twelve months ended December 31, 1914. 


303,420 
4,352,413 


DETROIT UNITED LINES, 
1915 


1914 
$ 1,188,900 $ 1 042,679 


October gross 
253 691 


Net 349,440 

Surplus after charges.. 189,440 92,52 7 

Ten months’ gross , 10,310,871 

Net E 3,011,240 

Surplus after charges.. 1,434,491 
(Year ended October 31.) 


STANDARD GAS & a 
1915 1914 

..$1,513,114 $1,456,231 
Expenses and tax ee 38,855 36,863 
Net income .- 1,474,259 1,419,368 
Bond interest 587,58 
Balance applicable 

note and scrip, inter- 

est and preferred divi- 

dends 


Gross income.. 


886,679 


UTAH SECURITIES. 
915 


$ 434,37 9 $ 379,192 
. 239,236 181,059 
2,491,684 2,333,586 
333,873 1,113,286 
Twelve months’ gross...... 4,758,983 4,605,581 
2,485,622 2,254,673 


November 2Toss .............-- 


EAST ST. LOUIS & SUBURBAN, 
1915 1914 
$ ar gee $ 216,801 
7,1! 


24,931 
2,686,595 
1,012,971 

344,508 


October gross 

eet arver taee................ 
Surplus after charges... 
Twelve months’ gross.. 
Net after tawee.............. 


Surplus after charges...... 233,295 5 


NEW ORLEANS RAILWAY & LIGHT. 
New Orleans Railway & Light Company 
reported earnings for the nine months 

ended September 30, 1915, as follows: 


Gross % 147, ase 
Net after taxes................... 
Miscellaneous deductions .. 
T’nderlying bond interest.. 
General mortgage interest 
Refunding lien interest 
Debenture note interest.. 
Renewal and replacement ‘reserve... 
Surplus 


103/315 
516.937 


LAKE SHORE ELECTRIC RAI™MWAY. 
1915 1914 
$ 118,314 $ 113,777 


October gross 
42,839 40,800 


Net after taxes 








OSING EID PRICES FOR 


American Tel. & Tel. (New York) 
Cor onwealth Edison (Chicago) 
Edison Electric Illuminating (Boston 
> Storage Battery, 
Ele« trie Storage Battery. 
il Electric (New York) 
s County Electric (New York) 
sachusetts Electric, common (Boston) 
chusetts Electric, preferred stamped 
nal Carbon, common (Chicago) 
nal Carbon, preferred (Chicago) 
yew England _ Telephone (Boston)... 
Phi delphia Electric (Philadelphia 
genta il Telegraph and Cables, common 
Western Union (New York)... 


ELECTRICAL 
EXCHANGES AS COMPARED WITH THE 


SECURITIES IN THE LEADING 
PREVIOUS WEEK. 


Dec. 20 Dec. 13 


common (Philadelphia 
preferred (Philadelphia)... 


(Boston)... 


—— 
il Telegraph and Cables, preferred (New York). 





Westinghouse, common (New York)... 
Westinghouse, preferred (New York)... 





1173 


Surplus after charges 
Ten months’ gross...... 
Net after taxes 

Surplus after charges 


4,999 
1,212,704 
465,845 
130,807 


»5 
. 1,150,649 
404,031 
42,914 


PHILADELPHIA COMPANY. 
The Philadelphia Company reports to 
the New York Stock Exchange for the 
six months ended September 30, 1915, as 


follows: 

Gross earnings 
Expenses and taxes sis 
Net saiaeeni 
Other income 
Total income 
Charges, etc. 
Net income 
Improvements, 
Surplus ...... 
Previous surplus 

Miscellaneous addition to surplus.. 
Total surplus 

Preferred dividend .. 

Balance 

Common dividend .... 

Balance ...... 
Miscellaneous deductions 
Profit and loss surplus 











betterments, etc.... 





6,566,701 
235,983 





COLUMBIA GAS & ELECTRIC. 
Columbia Gas & Electric Company re- 
ports earnings for the twelve months end- 
ed October 31, 1915, as follows: 
1915 1914 
$8, 006, 543 $7, be, 524 
0,517 
2392, 151 


3,371,133 


515,762 
161,050 

95,005 
249,201 


Gross earnings 
Net after taxes wee 3,924,227 
Total income ...... 4,444, 602 
Rentals and prior ‘fixed 
charges 3,360,603 
Interest Columbia 
& Eastern first 5 
Miscellaneous interest... 
Sinking fund 95,005 
Surplus 303,604 
PERSONAL MENTION. 
MR. LOUIS A. FERGUSON, vice- 
president of the Commonwealth Edison 
Company, Chicago, delivered an address 
before the Executives’ Club, Friday 
noon, December 17, at the Hotel Sher- 
man. Mr. Ferguson’s subject was 
“Electrical Achievement in Chicago 
He gave his hearers a resume of the 
early history of the Commonwealth 
Edison Company, recalling conditions 
in electrical affairs, generally, in the 
old days of the 80’s and 90’s. Com- 
ing down to the present, he sketched the 
development of the company’s physical 
system and mentioned its financial growth, 
giving a number of instructive statistical 
references. Mr. Fereuson’s points were 
illustrated by stereopticon slides, giving 
charts, tables and photographic views. 
MR. E. M. HERR, president of the 
Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Pa., 
in a recent address before the Railway 
Club of Pittsburgh, said: ‘Due largely 
to the wonderful development in the 
steam turbine and its direct-connected 
electric generator, and the remarkably 
flexible, effiecient and easy distribu- 
tion of electricity, we are on the eve 
of a notable development in the utiliza- 
tion of electric power. First, the 
modern steam turbo-generator makes 
it possible to concentrate enormous 
amounts of power generation in one 
place. Second, this makes possible and 
advantageous very large _ individual 
generating units. The srowth in the 
capacity of generators has really been 
enormous, made possible by the steam 
turbine. Third, electricity can be 
transmitted long distances in large or 
small quantities and its characteristics 
changed at will, all with small losses 
and at comparatively low cost.” The 
speaker then proceeded to trace the 
development of large seneratine units 
as exemplified by certain notable in- 
stallations of central stations, industrial 
and railway plants, and then discussed 
the effect of the concentration of such 
a large amount of power in one sta- 
tion. 


167,595 








OBITUARY. 


MR. IRA MILLER, who for several 
years was active in electric vehicle 
promotion and was largely instru- 
mental in introducing the electric fire 
apparatus, which has proved so suc- 
cessful, at Springfield, Mass., died at 
Little Rock, Ark., December 16, at the 
age of 67 years. Mr. Miller’s career 
was notable. He was a native of Ken- 
tucky, served in the Confederate army, 
engaged in the saddlery business dur- 
ing which time he traveled through 
Europe and South America in the in- 
terests of his firm, and about 30 years 
ago settled in Westfield, Mass., where 
he was successively president of the 
Americain Whio Company and of the 
United States Whip Company. He be- 
came interested in the manufacture of 
electric trucks and wads agent in 
western Massachusetts for the Couple- 
Gear Freight Wheel Comparwv. of 
Grand Rapids, Mich. Mr. Miller was 
widely known among electric vehicle 
men, and was an active member of 
the Electric Vehicle Association of 
America. 

MR. WILLIAM ANDREW CON- 
NER, whose sudden death on Decem- 
ber 6, at Perth Amboy, N. J., was an- 
nounced in last week’s issue, was 
buried on Thursday afternoon, Decem- 
ber 9, from his late residence at Plain- 
field, N. J. The Rev. Dr. Phillip B. 
Strong, pastor of the First Baptist 
Church of Plainfield, and the former 
pastor of Mr: Conner’s Pittsburgh 













































Hyatt Holler Bearing Company, 
Newark, N. J., has sent out, dedicated 
to the manufacturing industries of the 
world, a very attractive Christmas 
folder in appropriate holiday colors and 
decorations. 


The Wallace Novelty Company, In- 
corporated, New York, N. Y., states 
that in a suit brought against H. C. F. 
Koch & Company, Incorporated, of 
New York City, for infringement of 
patents covering the portable electric 
lamps, known as the Wallace lamps, 
the United States Court for the South- 
ern District of New York has held that 
these patents are valid and were in- 
fringed by the defendant. 


Benjamin Electric Manufacturing 
Company, 128 South Sangamon Street, 
Chicago, Ill., has prepared for distri- 
bution a “Handy Lighting Manual.” It 
gives in compact form illustrations and 
data of a large number of Benjamin 

' reflectors, fixtures, specialties and fit- 
tings of particular use for industrial 
plants. Nine pages are devoted. entirely 
to useful general illuminating informa- 
tion and data. The book also has an 
index and eight pages of ruled blank 
stock for making memoranda. 


The National Metal Molding Com- 
pany, Pittsburgh, Pa., has adopted a 
new system of announcing trade dis- 
counts which eliminates entirely any 
complication of serial percentages. In 
cost bulletins now being published 























































church, the Rev. Lemuel C. Barnes, of 
New York, now secretary of the Board 
of Home Missions of the Baptist 
Church, officiated. The services was 
attended by the officers and many of 





William A. Conner. 


leading employees of the Standard 
Underground Cable Company, and by 
numerous business acqauintances, 
testifying to the love and esteem in 
which he was held by all who knew 
him, for his sterling qualities as a 
man and a friend. 





the company establishes a straight dis- 
count of say 69 per cent, or 66 per 


cent, in place of, for instance, sixty, 


two tens and five. This is in line with 
favorable suggestions and recommen- 
dations recently proposed at the Hot 
Springs convention of the Electrical 
Supply Jobbers’ Association. 

The Way-Cleanse Company, San- 
dusky, O., has ready for distribution 
its bulletin No. 10, which describes and 
illustrates its gas and electric. suction 
street sweepers. The hygienic impor- 
tance of cleaning streets in a sanitary 
manner that removes the dust without 
swirling it into the air, like the or- 
dinary broom methods do, is clearly 
pointed out. The construction and op- 
eration of the Waycleanse machine is 
explained. A brief description of it 
was published in the ELectricaL REVIEW 
AND WEsTERN ELECTRICIAN of March 13, 
1915. 

The Bristol Company, Waterbury, 
Conn., is sending out to its patrons 
copies of Bulletin 200, which is a sou- 
venir marking the twenty-fifth anniver- 
sary of the company’s manufacture of 
recording instruments. The booklet is 
attractively illustrated and gives a brief 
outline of the company’s history and 
shows several views of the splendid ex- 
hibit it made at the recent Pariama- 
Pacific International Exposition, which 
won for it a gold medal, the highest 
award. These exhibits gave a good 
idea of typical instruments of the ex- 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 67—No, .9¢ 


s DATES AHEAD. 

merican “Association 

vancement of Science. Fpl ih. 
ing, Columbus, O., December 97-51 
oe L. O. Howard, Washington, 


Pan-American Scientifi 
Pan. c Congr 
Washington, D. C., December 27 Jame 
_7 “ Secretary General, John Barrett 
an-/ i ‘ashi . 
7 merican Union, W ashington, 


_American Institute of Chemical En. 
gineers. Winter meeting, Baltimore 
Md., January 12-15, 1916, Secretary J. 
C. Olson, Cooper Union, New York 
ee , 

Electrical Contractors’ Association of 
Wisconsin. Annual convention, Hotel 
Wisconsin, Milwaukee, January 17-19 
1916. Secretary Albert Petermann 626 
Lloyd Street, Milwaukee, Wis. ~~ 

Western Association of Electrical In- 
spectors. Eleventh annual meeting, Ho. 
tel Sherman, Chicago, January 25-97 
1916. Secretary, W. S. Boyd, 175 West 
Jackson Boulevard, Chicago, II]. 

American Institute of Electrical En- 


gineers. Midwinter convention, New 
York City, February 8 and 9, 1916 
Secretary, F. L. Hutchison, 33 West 
Thirty-ninth Street, New York City. 

Illuminating Engineering Society, 
Midwinter convention, New York City, 
February 10 and 11, 1916. Assistant 
secretary, Joseph Langan, 29 West 


Thirty-ninth Street, New York City. 
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tensive line made by the firm, which in- 
clude devices for automatically indicat- 
ing and recording practically every 
measurable varying physical property. 


The Valentine-Clark Company, 
Minneapolis, Minn., well known dealers 
in cedar poles, announces that it has 
opened up an office in Kansas City, 
Mo., in charge of Frank L. McGillan. 
Mr. McGillan was in the employ of the 
Valentine-Clark Company from 1899 to 
1907, severing his connection to go 
with Pearson, Roedering Company, 
electrical supply dealers, San Francisco. 
The Valentine-Clark Company has 
found it necessary to open the Kansas 
Citv office to handle its southwestern 
business, and Mr. McGillan’s experience 
and wide acquaintance fit him admir- 
ably for the position. 


The H. J. Jaeger Company, Hoboken, 
N. J., has moved into its new modern 
and up-to-date plant in order to meet 
the increasing demand for Jaeger 
Nitros gas-filled tungsten lamps. The 
output will be about ten itmes that of 
the old plant, and the new type 0! 
filament will meet tne only objection 
raised against the nitrogen lamp. which 
is its focusing ability. With this new 
type of filament ~ nerfect focus can 
be obtained. These lamps will be 
made for headlights only, and m 
candlepowers ranging from 15 to 50 
and with a voltage range of from 6 
to 21 volts. These lamps consume 
one-half watt per candlepower. 
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December 25, 1915 


The General Electric Company, 
Schenectady, N. Y., announces that on 
January 1, 1916, the name Holophane 
Works of. the General Electric Com- 
pany, will be changed to Ivanhoe- 
Regent ‘Ww orks of the General Electric 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


the General Electric Company pos- 
sesses exclusive right to manufacture 
and sell Holophane prismatic glass. 
The General Electric Company will 
continue to manufacture and sell Re- 
gent glass and Ivanhoe metal re- 
flectors; and although its right to han- 
dle Holophane prismatic is no longer 
an exclusive one, it will continue to 
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furnish this line also. In its organiza- 
tion the Ivanhoe-Regent Works of the 
General Electric Company is in every 
respect the same as that hitherto 
known by the name of Holophane 
Works of the General Electric Com- 
pany. No radical changes in policy are 
involved in this change of name of this 
well known Cleveland works. 


Record of Electrical Patents 
Issued by the United States Patent Office, December 14, 1915. 





Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


Company. This change was made 
necessary by the expiration, on that 
date, of the contract through which 

1,163,631. Railway Switch or the Like. 
c. 0. Anderson, assignor to A. T. Austin 
and W. A. Austin, Omaha, Nebr. Control 
of electric operating motor. 

1,163,647. Apparatus for Drawing on 
Stenci!s. A. . Dick, assignor to A. B. 
Dick Co., Chicago, Ill Stand has trans- 
parent top with electric light beneath. 

1,163,656. Neutralizer. W. S. Hadaway, 
Jr. New Rochelle, N. Y. Electrically gen- 
erate: vapor neutralizes electrostatic 
charg on belts, etc. 

1,163,657. Vapor- Heater. W. S. Hada- 
away, Jr. Electrically heated tank or 

iler 
* 163,658. Socket. W. S. Hadaway, Jr. 
Has front edge adapted for securing in hole 
in supporting plate with socket inside of 
wall 


1,163,659. Method of Producing Electric 


Heaters. W. S. Hadaway, Jr. Manner of 
forming cylindrical heater. 

1,163,664. Directional-Current Arrester. 
P. Cc. Hewwit, assignor to Cooper Hewitt 


Electric Co., Hoboken, N. J. Mercury-va- 
por rectifier has metal container supporting 
cathode and insulating portion supporting 
anods 


1,163,665. as | Device for Vapor 
Apparatus. P. C. Hewitt, assignor to 
Cooper Hewitt Electric Co. Mercury-vapor 
rectifier tube avoids straight paths between 
electrodes. 

1,163,666. Vapor Electric Apparatus. P. 
Cc. Hewitt, assignor to Cooper Hewitt Elec- 
tric Co. Rectifier has two receiving circuits 
for opposed half waves. 

1,163,678. Duplex Weigher. E. H. Messi- 


ter, assignor to Electric Weighing Co., New 
Yor N. ¥. Endless conveyor with two in- 
dependent weighers and electric recording 
-_ ruments, 

3,685. Snap Switch. T. L. R. Parker, 
chic eo lll. Particular ratchet device. 

1,163,688, Controlling Device. C. M. Rice, 
assignor to Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. Control of gearing between 
controller and driving motor. 

1,163,692. Controlling Device for the Elec- 
tric Ignition Systems of Internal-Combus- 
tion Engines. F. H. Royce, Derby, Eng- 
land Interrelated magneto and battery 
ignition and forced lubrication systems. 

1,163,703. Connection for Electrical 
Terminals. A. C. Taylor, assignor to Win- 
field Mfg. Co., Warren, O. Fastening 
working terminals to transformers sec- 
ondary in welding machine. 

1,163,705. Vapor Converter. > ms 
Thomas, assignor to Cooper Hewitt Electric 
Co. Particular chambers for anodes. 

1,163,706. Method of Operating Vapor 
Electric Apparatus. P. H. Thomas, assien- 
or to Cooper Hewitt Electric Co. Rectifier 
with special arrangement of supplemental 
anode. resistance and inductance. 

1,163,707. Single-Phase Gas or Vapor 
Electric Apparatus. P. H. Thomas, as- 
signor to Cooper Hewitt Electric Co. Sup- 
ply voltages to anodes changed and total 
current flow steadied. 

1,163,708. Mercury-Vapor Apparatus. P. 
H Thomas, assignor to Cooper Hewitt 
Ele tric Co. Lamp operated from constant- 
current alternating supply. 

1,163, 720. Railway Signaling. H. A. Wal- 
lace, assignor to Union Switch & Signal 
ron ‘ Swissvale, Pa. For double-track 
oads, 

1,163,762. Composite Electric System. A. 
D. T. Libby, assignor to Garford Mfg. Co., 


el ria, O. Combined police and telephone 
nes, 
163,765. Electric Counter Attachment 


for Rotary Meters. E. H. Messiter, assign- 
or to Electric Weighing Co. Particular 
form of mercury contact for interrupter. 

1,163,768. Tubular Ozone-Generator. M. 
zm Otto, Paris, France. Special arrange- 

nt of electrodes and cooling and air-suc- 
thor chambers. 

1,163,783. Automatic Alarm Lock. M. 
Sheinman, assignor to Gibraltar Alarm 
Lock Co., 
controlled by bolt 

1,163,823, Electric Fly-Killer. 


New York, N. Y. Alarm circuit 
R. B. Irv- 


ine, Bay City, Mich. Includes induction 
coil for electrocution. 

1,163,834.. Primary Battery. H. E. R. 
Little, New York, Y. Active element 
introduced into electrolyte in form of gas. 

,163,839. Ground Receiving Outfit. C. E. 
Mellon, assignor to said ellon, J. H. 
Smythe, C. E. Gillespie, and M. A. Park, 
Parkesburg, Pa. For wireless; includes 
an audion. 

1,163,852. Telephone System. mm te 
Quass, assignor to Western Electric Co., 
New York, N. Y. Special arrangement for 
ringing through trunks. 

1,163,883. Selective Signaling Device. J. 

. C. Boswau, assignor to Western Elec- 
bas Co. Step-by-step mechanism. 

163,887. Electric Hand Lantern. C. F. 
Burgess, assignor to C. F. Burgess Lab- 
oratories, Madison, Wis. Includes resist- 
ance element. 

1,163,896. Signaling System. H. L. Dar- 
rah, assignor to Western Electric Co. Re- 
4 "arrangement for controlling signal cir- 


i “is, 899 and 1,163,900. Telephone System. 
A. H. Dyson, assignor to Western Elec- 
tric Co. First patent: automatic system; 
particular arrangement for operating cen- 
tral switch by interrupter at subscriber's 
station. Second patent: modification. 

1,163,903. Electromagnetic Device. O. F. 
Forsberg, assignor to Western Electric Co. 
Combined telephone jack and signal. 

1,163,904. Terminal Mounting for Metal- 
lic Spools. O. F. Forsberg, assignor to 
Western Electric Co. Manner of securing 
and insulating terminals on ends of metal 
spools for coils, etc. 

163,911. Electrolysis. C. A. Hall, Mount 
Airy, Pa. Process of maintaining free an- 
ion concentration of a zinc electrolyte con- 


stant. 

1,163,918. Vehicle Signal. C. Heidemann, 
St. Louis, Mo. Lever mechanism control- 
ling position and circuit of lamp in auto- 
mobile direction signal. 

1,163,953. Automatic Call-Distributing 
System. J. G. Roberts, assignor to West- 
ern Electric Co. Comprises ‘automatic 
switches for distributing calls from instruc- 
tion circuits to idle receiving apparatus. 

1,163,957. Plunger Switch-Ke A. 
Shann, assignor to Western Electric. Co. 
Details of telephone-key structure. 

1,163,959. Stereoscopic X-Ray System. 
H. C. Snook, Cynwyd, and E. W. Kelly. 
Philadelphia, Pa. Combination of several 
X-ray producers. 

1,163,960. Electrical System of Distribu- 
tion. W. A. Turbayne, Lancaster, N. Y., 
assignor to Gould Coupler Co. Voltage reg- 
ulation in generator and battery lighting 
system. 

her ag Lighting-Fixture Shade-Hold- 
er. A. W. Clarke, assignor to American 
Car & Foundry Co., St. Louis, Mo. Svecial 
releasable shade-gripping means on lamp- 
holder housing. 

1.163,973. Railway Signaling System. C. 
J. Coleman, assignor to Hall Switch & Sig- 
nal Co., New York, N. Y. Alternating sys- 
tem with cross bonds between rails. 

1,163,985. Type-Setting Machine. H. 
Drewell, Charlottenburg, Germany. Auto- 
matically operating composing machine; 

main circuit opens if lines, letters, etc., are 
not properly set up. 

1,163,989. Gauge for Indicating Vacuum. 
S. W. Farnsworth, assignor to Westing- 
house Electric & Mfe. Co., East Pittsburgh, 
Pa. Transparent tube opens into container 
and has condenser-tyne electrode at other 
end with high potential on electrode and 
container. 

1,163,991 and 1.163.993. Secondary or Stor- 
aae Battery. B. Ford. Philadelphia, Pa. 
First patent: gases drawn off and pre- 
vented from escaping to atmosphere: also 
level of electrolvte limited. Second patent: 
closure device for'filling opens battery-jar 


covers. 
1,163,992. Automatic Filler and Vent for 
Storage Batteries. B. Ford. In battery-jar 


cover. 
1,163,996. Automatic Switch. H. Grob, 








assignor to Safety Car Heating & Light- 
ing Co., Newark, N. J. Details of switch 
having’ selectively adjustable rotating 
brushes and stationary contact segments. 
1,163,997. System of Electrical Distribu- 
tion. F. W. Harris, assignor to Westing- 
house Electric & Mfg. Co. Arrangement 
of circuit-breakers to isolate section of 
distributing circuit on excess current or 


low voltage. 

1,164,001. Electric-Circuit Controller. H. 
D. James, assignor to Westinghouse 
Electric & Mfg. Co. Drum type having 
drum and stationary contacts suspended 
from cover with one connection for 
moving drum to give sn 

1,164,006. Starting Device for Automo- 
biles. Cc. B. Mills, assignor to Westing- 
house Electric & Mfg. Co. Gearing be- 
tween starting motor and engine shaft. 

,164,009. Electric Welder. J. A. Os- 
born, St. Louis, Mo. Resistance type; 
electrode can be replaced by cool one when 
it becomes heated. 

1,164,015. System of Electrical Distribu- 
tion. K. C. Randall, assignor to Westing- 
house Electric & Mfg. Co. Provision for 
shifting phase of voltage supplied by mo- 
tor-generator set to feeder system. 


1,164,018. Vibratory Apparatus. P. Rice, 
Bekeley, Cal. For pneumatic treatment 
of rear 

1,164,020. Means for Insulating Rail- 


Joints. E. F. Schermerhorn, assignor to 
Rail Joint Co., New York, N. Y. Par- 
— manner of insulating joint bar from 
rails. 

1,164,032. Electrical Measuring Instru- 
ments. P. Thomas, assignor to Westing- 
house Electric & Mfg. Co. Method of 
measuring electromotive force with poten- 
tiometer. 

1,164,035. Electrical Controlling System. 
E. Tobiessen, assignor to Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. Separately ex- 
cited field of alternating- current machine 
reduced when armature circuit is broken. 

1,164,038. Electric-Motor Controller. T. 
Varney, assignor to Westinghouse Electric 
& Mfg. Co. Pilot motor operating resist- 
ance control governed by main motor cur- 


rent. 

1,164,045. Automobile Signaling Device. 
V. Willing, Philadelphia, Pa. Electromag- 
netically operated; displays signals in day- 
time by positioning them and at night by 
selective illumination. 

1,164,069. Call Box. <A. A. Clokey, as- 
signor to Western Union Telegraph Co., 
New York, N. Y. Details of make-and- 
break impulse transmitter. 

1,164,082. Electric Ignition Device. J. E. 
Gallant, assignor of three-fifths to E. R. 
Batchelder, Boston, Mass. Spark plug has 
auxiliary gap filled with mixture of con- 
ducting and nonconducting particles. 

,164,101. Apparatus for Curling Hair. 
G. Kremer, assignor of one-half to E. 
Unger, New York, N. Y. Details of elec- 
trically heated device. 

1,164,113. Sparking Plug. I. C. Orswell, 
assignor to Orswell Igniter Co., Boston, 
Mass. Combined with spark coil. 

1,164,134. Electropneumatic Apparatus. 
J. M. Stansell and C. D. Oland, Centralia, 
Till. Air cylinder has electromagnetically 
controlled valves. 

,164, Lock Device for Fuse Blocks 
or Cutouts. C. S. Walton, Los Angeles, 
Cal. Locking bar for fuse plug mounted 
on adjacent dummy plugs. 

.164,159. Fluid-Controlled Electric Reqg- 
ulator. E. V. Anderson, Monessen, Pa., as- 
signor of one-half to C. E. Golden. Switch 
operated by impact of ball in cylinder tilted 
by fluid pressure. 

1,164,191. Knife Switch. H. F. Johaning- 
myer, assignor to Frank Adam Electric Co., 
St. Louis. Mo. Structure and mounting of 
blade and fuse clips. 

1.164.205. Electric Chair. J. J. Oden- 
wald, Washington, . Seat of chair 
contains means for administering electric 
discharges. 

»164,211. Combined Vase and Lamp 
Stand. W. N. Reed, Hackensack, N. J. 
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Lamp and shade support pass up through 
vase. 

1,164,213. Sequence Switch. J. N. 
nolds, assignor to Western Electric Co. 
Mechanical details. 

1,164,223. Stabilized Commutator Ma- 
chine. A. Scherbius, assignor to General 
Electric Co., Schenectady, N. Y. Variation 
of field flux with terminal voltage pre- 
vented in self-excited machine. 

1,164,236. Electrical Outlet Box. H. E. 
Svenson, New York, N. Y Manner of 
securing bushings in cable openings. 

1,164,246. Electrical Measuring I[nstru- 
ment. A. P. Young, assignor to General 
Electric Co. Mercury motor type meter. 

1,164,249. Swivel Attachment Plug. C. 
J. Alpaugh, assignor to Trenton Electric 
& Conduit Co., Trenton, N. J. Details of 
construction. 

1,164,254. 


Rey- 


Method of Shaping Wire Ends. 
F. G. Breul, Bridgeport, Conn., Method of 
shaping and welding overlapping end por- 
tions of wire links. 

1,164,257. Circuit-Interrupting 
E. R. Carichoff, assignor to General 
tric Co. Magnetic blowout device. 

1,164,259. Cutout and Release for A'r- 
Brake Apparatus. S. P. Cota, Portland, 
Ore. Contact operated from brake cylinder. 

1,164,260 to 1,164,263. Reversible Brush- 
Holder for Dynamo-Electric Machines. J. 
L. Creveling, assignor to Safety Car Heat- 
ing & Lighting Co. First patent: brush 
carrying means bear frictionally on com- 
mutator. Second patent: carrying devices 
in frictional engagement with* armature 
shaft Third patent: movement of brush 
carrier determines connections to termi- 
nals Fourth patent: modification of last. 

1,164,265. Combined Piano-Player and 
Phonograph. W. M. Davis, Paris, France. 
Phonograph closes circuit for starting 
player. 

1,164,271. Progressively Movable Electric 
Switch and Controlling Mechanism There- 
for. B. G. Dunham, assignor to Western 
Electric Co. Manner of controlling the 
motor magnet. 

1,164,273. Relay and Repeater. W. Finn, 
assignor to Western Union Telegraph Co. 
Has main and local circuit coils, and polar- 
ized armature moved to reverse position on 
decrease of strength of main coils in antic- 
pation of next magnetization. 

1,164,274. Telegraph-Repeater. W. Finn, 
assignor to Western Union Telegraph Co. 
Arrangement of relays and circuits with 
repeater comprising a repeating transmit- 
ter and line relay for each of a number of 
main-line circuits. 

1,164,278. Metal Working. H. Geisen- 
héner and E. F. Collins, assignors to Gen- 
eral Electric Co. Water is flowed on joint 
during formation of electrical resistance 
weld 

1,164,280. Storage-Battery System. E. A. 
Halbleib and F. F. Dorsey, assignors to 
North East Electric Co., Rochester, N. Y. 
Generator controlled to prevent return 
flow or excess voltage. 

1,164,282. Protective Device for Search- 
liahts. G. Hennings, assignor to General 
Electric Co. Screen between the are and 
picture film to be protected is automatic- 
illy adjusted according to position of light. 

1,164,283. Lamp-Bracket. R. E. Hess, 
Milwaukee, Wis. Rotary, articulated struc- 
ture formed of parallel plates between 
whicn circuit wires are protected. 

1,164,284. Automatic Device for Control- 
ling the Speed of Trains. L. W. Horne 
and W. N. Crane, New York, N. Y. Rails 
have magnetic and nonmagnetic sections 
with electromagnets adjacent the latter. 

1,164,291. Electric Motor-Starting Rheo- 
stat. C. Kosnick, New York, N. Y. First 
point closes relay, which closes main cir- 
cuit through separate contacts to avoid 
arcing at rheostat. 

297. System of Control. R. H. Mc- 
assignor to General Electric Co. 
resistance of generator is shunted 
when speed of motor driving it decreases. 

1,164,298. Automatic Train-Line Coupling. 
G. Macloskie, assignor to General Elec- 
tric Co Structure of connecting sockets. 

1,164,301. Threshold-Iluminator. C. E. 
Moore, New York, N. Y., assignor to Ele- 
vator Supply & Repair Co. For elevator 
ears; controlled by operating lever. (See 
cut.) 

1,164,302. 
S. Mueller, 
rangement. 

1,164,313. Contact Device for 
ers. A. Pollak, Paris, France. 
contact structure. 

1,164,317. Ignition System for Ford Auto- 
mobiles. H. B. Snell, assignor of one-half 
to A. W. Fisher, South Bend, Ind. Cur- 
rent interrupted synchronously with funda- 
mental periodicity in all adjustments of 


spark. 

1,164,320. Circuit-Breaker. A. M. Tay- 
lor, Birmingham, England. For automatic 
instantaneous operation under excessive 
momentary currents. 

1,164,323. Weight-Motor. G. C. 


Device. 
Elec- 


Split-Pole Induction Motor. J. 
Chicago, Il. Reversing ar- 


Interrupt- 
Spring 


Andrews 
































No. 1,164,301.—Threshold Light. 


and L. V. Barnes, Minneapolis, Minn.; said 
Barnes assignor to said Andrews. Has 
electromagnetic escapements including 
thermostat; for controlling temperature. 

1,164,330. Block-Signal System. T. Bodde, 
assignor to Hall Switch & Signal Co. For 
a having electrically continuous 
rallis. 

1,164,348. Pull-Switch Lighting Fixture. 
P. M. Hotchkin, Chicago, Ill. Switch op- 
erated by lever pivoted on canopy and 
actuated by pull cord. 

1,164,349. Switch Box. P. M. Hotchkin. 
For flush wall mounting with lateral ex- 
tension for conduit connection. (See cut.) 

1,164,356. Electromagnet. C. A. Kaiser, 
Philadelphia, Pa. Has laminated spool 
structure built up around supporting bolt. 

1,164,358. Lamp and Lamp-Support. C. 
Kaufmann, Santa Ana, Cal. Adjustable 
headlight. 

1,164,366. 
Automobiles. A. J. 
Y. Arrangement of 
disks and arrow. 

1,164,407. Telephone Relay. J. Schiess- 
ler, Baden, Austria-Hungary. For weak 
alternating and undulating currents. 

1,164,432. Ignition System. R. 
Englewood, N. J. Special means for 
justing spark. 

1,164,438. Refrigerating Apparatus. J. F. 
Winkler, Philadelphia, Pa. Electrically op- 
erated; thermostatically controlled. 

1,164,440. Electric Binding-Post. R. K. 
Witz. Chicago, IIL. Details for securely 
holding wire. 

1,164,445. Electric Switch. C. E. Ander- 
son, assignor to Perkins Electric Switch 
Mfe. Co., Bridgeport, Conn. Oscillating, 
double push-button, wall switch. 

1,164,464. Treatment of Storage-Battery 
Pilates. C. C. Carpenter, assignor to Guar- 
anty Trust Co., New York, N. Y. Process 
of permanizing lead battery plates. 

1,164,471. Air-Cooling Device. ce i: 
Cockran, San Diego, Cal. Attachment for 
fan motor comprising water bath and gauze 
vanes over and through which air is blown. 

1,164,475. Automatic Mallet or Plugger. 
G. Croston, Hoquiam, Wash. Reciprocated 
by solenoid coils. 

1,164,479. Automatic Telephone-Exchange 
System. G. Deakin, Berkeley, Cal. Ar- 
rangement of trunk lines and subscribers’ 
lines having restricted and unrestricted 
service, respectively. 

1,164,482. Machine for Renapping and 
Refinishing Cloth. E. J. Dunklee, Hack- 
ensack, N. J. Comprises electrical heating 
means for roller support to convert it into 
flatiron 

1,164,507. 
New York, 


Travel-iIndicating Signal for 
Lamb, Brooklyn, N. 
lamp house, color 


Varley, 
ad- 


Signal Control. J. B. Guyer, 
.. Y. Push-button bell cir- 











No. 1,164,349.—Wall Switch. 


Vol. 67—No, 


cuit requires gravity 
before ring is repeated. 

1,164,511. Electric Clock. F x 
assignor of one-half to GC. B’ Wine 
Frankfort, Ind. Striking arrangement, — 

»164,514, Automobile Indicator 5 
Signai. J. B. Healey and H. RB. M len 
Brooklyn, N. Y. Signal lamps are flaae 
1,164,521. Protective Covering or A ‘ 
O. P. Houben, Akron, O. Special d. 
ing of wire. es 

1,164,524. Disconnective Switch. B gq” 
Jamieson, assignor of 49 per cent to H 
J. Richardson, Chicago, Ill. Knife itch 
elements on conductor ends are ope “ 
by gearing. 5 

1,164,547. Automobile Signal. F _— 
cher, Port Richmond, N. Y. Lamp on tel, 
escopic tube may be retracted within vets” 
cle or vrojected out at one side. 

1,164,557. Master Clock, W. F. g 
and A. A. Radtke; said Straub assignes! 
to Electric Time Recorder Co., Chicaga’ 
Ill. Electric winding means. by 

1,164,558. Wire-Supporting Device. R. E 
Uhrbrock, Towson, Ind. Wire held in 
by reverse wedges. 

1,164,563. Guard for Cords or Wires 
Telephone Sets. O. Yates, Portland, © 
Vertical tube secured to telephone stand 
supports wires. 

1,164,572. Electric Signaling Device, @ | 
Brandon, Indianapolis, Ind. Thermometers | 


controlled. 

1,164,588. Self-Propelled Vehicle. J, 
Entz, Hartford, Conn. Electromechanical™ 
transmission. € 

1,164,602. Time-Controlled Mechanism, 
W. Greenleaf, assignor to Hartford Clock 
Co., Hartford, Conn. Electric clock ap. 
paratus. 

1,164,603. Electric Vapor Lamp and the 
Like. J. Jonas, assignor to Aktiengeselle 
scnaft, Brown Boveri et Cie, Baden, Swit+ 
zerland. Mercury-vapor apparatus hag 
metal container and arc-deflecting magnet, = 

1,164,611. Inductor. A. B. Herrick, age 
signor to M. C. Messler, Pawtucket, R. Dy 
Special structure for mounting on spark” 

iy 


lug. 
. 1,164,613. Cable-Hanger. E. Jewell, age” 
signor of one-half to R. Carson, Bellaire® 
O. Sheet-metal clamp for suspending from) 
messenger. F 
1,164,614. Filament for Incandescent 
Lamps. F. G. Keyes, East Orange, N. J 
Straight wire of tungsten intimately sure 
rounded by helix of same material. 
Reissue 14,031. Commutator Motor. 
K. Schrage, assignor to General Elec 
Co. Original No. 1,079,994, dated Dec, 
1913. Induction motor type. 


device to be 


Ri: 


a 


Patents Expired. 

The following United States electrical pat 
ents expired on December 20, 1915: 

616,079. Electrical Burglar-Alarm. @ 
Coleman, Chicago, Ill 

616,082. Thermostatic 
Alarm System. A. 
IY 


s 


Auxiliary Fires 
Cross, New Yorks 
616,110. Electric Switch. W. J. Kelly, 
Boston, Mass. 

616,111. Arc-Light 
Kelly. Boston, Mass. 

616,120. Railway Switch. 
craft, Jersey City, N. J. ‘ 

616,136. Auxiliary Fire-Alarm Telegraph” 
Apparatus. B. Oehmen, New York, N. 

616,139. Method of Electrolytically Treate” 
ing Straw or Other Fibrous Material. G4 
H.. Pond, Ashburnham, Mass. 2 

616,148. Magnetic Switch. C. E. Scrib 
er, Chicago, Ill. : 
¥ 616,165. Tachen for Electric Welding. @ 
W. de Tunzelmann, London, England. _ 

616,174. Electric Voting Machine. F. 

Boston, Mass. 

616,186. Microphone Containing Granulat 
Carbon for Retaining Material in Position 
L. M. Ericsson, Stockholm, Sweden. 

616,190. Electric Operation of Elevate 
by Three-Button Push Systems. J. D. 
Ihlder, Yonkers, N, Y. ‘ 

F. W. Colep 


Regulator. W. Jy 
E. 8S. Leay 


616,222. Telegraph Repeater. 
Newton, Mass. ; 
616,265. Field Magnet for Electric 1 

chines. S. H. Short, Cleveland, O. 

516,339. Ammeter for Alternating Elect 
Currents. W. A. Layman, St. Louis, Mo. 

616,343. Electric Generator for Cycles 
Other Vehicles. J. Moores and H. O. F% 
rell, Manchester, England. 

616,358. Electrically-Operated RegulatoR 
for Dampers, etc. G. F. Richardson, Hart 
ford, Conn. 

616,396. Combined 
Transmitting Device. 
Lewisburg, and P. A. 


Bearing and Powé 
% O. C. Billberg 
N. Winand, Philade 


System of Electric Traction. 
Cattori, Rome, Italy. q 
616,417. Indicator. F. Hackman, Milwat 
kee, Wis. 
616,435. Electrically Welded Joint. 
Eyre and W. Dishong, Johnstown, Pa. 
616,436 and 616,437. Electric Weldin 
Henry F. A. Kleinschmidt, Johnstown, Pa. 
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Central Station Managers 


Increase your commercial day load 
by selling motors that meet every 
requirement of your customers. 


The use of 


ALLIS-CHALMERS 


Induction Motors 


means freedom from break-down troubles. 


Reliability at all times is assured by their rugged 
construction and effective forced ventilation, by 
the use of moisture proof windings 

and dust proof bearings. 


These features also give the reserve 
force necessary to meet emergency 
conditions and assure long life and 
low maintenance charges. 


Bulletin 1087 
Gives All Details of Construction 


Allis-Chalmers Manufacturing Company 


General Offices, Milwaukee, Wis. 


Sales Offices in All Principal Cities 
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Insurance at Cost 
25% to 40% Saving 


Don’t wait until your insurance expires or 
amuse Until you suffer a loss, but 


Waste no time, and communicate now with 
=u, tie Utilities Indemnity Exchange, so 


that a proposition may be presented you whereby 
Your Money spent for insurance will go 
farthest and the amount be 


reduced to a minimum. 








SHOLTO D. ROGERS AND COMPANY, 
MILWAUKEE 
Utilities Indemnity Exchange, 
St. Louis, Missouri. December 20, 1912. 
Gentlemen: 

I am just in receipt of a letter from our Hoopeston office 
to the effect that you had disposed of the $3,500 claim on 
= account of the death of our head lineman, and I desire to 

say that it is very gratifying to the management to know 
that our desire, as well as that of the widow, for a prompt 
lump settlement was carried out to the letter with the ap- 


~ proval of the court. As the death loss occurred in September, 

and our company had but a short time previous become a 

member of your exchange, I naturally felt somewhat interested 

ne i ; ’ : as to the manner in which you would handle the loss. You 

> opt cee ae ee certainly met the demands made upon you in a business- 

i eg u or volt« ‘ like way, and your insurance as I figure it out costs our 
company, a F mags 40 per 7 a... vg om —_ 
: o. 7 > * a i ~ y * to an oO Ne ‘company. nis ng a fact can cheer- 
Light imps ana Power Transformers fully recommend this form of insuranze as most commendable 


High Transmission Transformers a (aenet) Sas Bee ™ 
+ j %_PH ee i > 5 
Single and &-Phase Transformers maton Gs & ee Co. 


Sec. and Treasurer, 











MOLONEY ELECTRIC CO. Utilities Indemnity Exchange 
Si. 1 M Windsor, Canada LYNTON T. BLOCK, Attorney and Manager 
HICAC SAN FRANCISC YORK Railway Exchange Bldg., St. Louis, Mo. 











Test these Statements for Yourself 


Figure up what last year’s fuse renewal expense was in actual 
dollars and cents, and add the cost of the time consumed in replacing. 
What does 80% of that amount to? You can save this 80% by 


installing 


ECONOMY renewable cartridge FUSES 


An entire Economy Fuse is not thrown away after it blows. A new, 
inexpensive link and a few seconds of time are all that your fuse main- 
tenance expense includes. That's why Economy Fuses mean a per- 


manent fuse investment. 


But prove for yourself that you can make the saving we claim. 
Write for Catalog No. 8—describe the fuse to fit your requirements 
and get free samples. Test them under your severest conditions and 
see how they serve. This puts you under no costs or obligations. 


Send now. 


ECONOMY FUSE @ MFG. CO. 
Hinzie and Orleans Sts. Chicago 
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The “fronclad-Exide’’ Battery 
is not what you know as the ordinary “lead battery”’ 


It gives two to three times the life; seldom, if ever, requires cleaning and gives greatly increased 
total mileage. : 

The ‘‘ fronclad=Exide"’ Battery maintains its voltage—that is—the speed of the electric vehicle, trac. 
tor or industrial truck in which it is installed. An electric vehicle equipped with this battery don’t “balk” 
on a steep grade nor is it “all in’’ after climbing one. 

The ‘* fronclad-=Exide ’’Battery is full of life—always on the job. It is the battery that stands up when 
it comes to emergencies. 


THE ELECTRIC STORAGE BATTERYCO. 


Boston Atlanta Rochester Cleveland PHILADELPHIA, PA. Detroit Chicago Denver St. Louis 
New York Washington Pittsburgh 1888-1915 San Francisco Los Angeles Toronto 

















Write for it today 


The “SUNDH” 


Catalog of Electrical 
Controlling Devices 


For Direct and Alternating Currents 
You need it—and you'll find it mighty helpful 


SUNDH ELECTRIC CO., New York 


Chicago Office: H. J. Kaufman, Peoples Gas Building 




















Thousands of 


WARD -LEONARD 
CIRCUIT BREAKERS 
are in use today, giving 100 per cent 
satisfaction in battery protection. 
Types for every service demand, al- 


ways efficient and dependable to oper- 
ate at their ratings. 


Satisfaction guaranteed. Write for 
Catalog. 

Underload and over- WARD LEONARD ELECTRIC CO. 
a BRONXVILLE, N.Y. 








to the customer who 

wants a soldering flux. 

- If you recommend 

“BURNLEY” you supply him with the means of CONVEN- 

IENT SOLDERING. You also stand back of a company that 
stands back of you. 


BURNLEY *<!258:"° 
PASTE 

IS THE BRAND WORTH HANDLING BECAUSE both the 

goods and the makers help you to sell it. 


BURNLEY BATTERY & MFG. CO. 
NORTH EAST, PA. 


Western Electric Sistrinvrors 


MICA FROM THE 
PRODUCERS 


Plate Mica of All Sizes—Mica Discs—Mica Washers 
—1 and 2 Inch Clean Scrap Mica in 
100 Ib. Sacks—Feldspar 


Send for Samples and Prices 
STAR MICA MINING CO., Inc. 


CANAAN, N. H. 
New York Office 




















61. Broadway 








Note Protection at Corners 


Blake Insulated Staple 


Unequaled for telephone and bell 

wiring. The fibre insulation pre- 

vents troublesome short circuits 

and grounds. 

5 Sizes Pat. Nov. 1900 
Write for Samples 


Blake Signal & Mfg. Co. 


BOSTON, MASS. 








x(t 


ELECTRICAL ENGINEERS EQUIPMENT CO. 
711-715 Meridian Street, CHICAGO 
POWER PLANT APPLIANCES 
DISTRICT REPRESENTATIVES: 
AKRON 98., PHILADELE ICA, PA. 


Vv. W. Shear 
BOSTON, MASS., joth Co. 


Lewis & & 
LOS ANGELES, CAL., 
217 W. 4% &t., 


RICHMOND, VA. 
301-302 American Nat'l Bask Bids., 
The Hawkine-Hamiiten Co., ine. 
CANADA, = Aeerharn Electric Company 
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Will you accept 


a cut in the prices of 

































Sometimes a buyer will say “Your 
‘Diamond H’ price is a little high.” 






Invariably we ask “Higher than 
what?” And on the basis of a compari- 
son the viewpoint is changed to assur- 
ance that “Diamond H”’ prices are ea- 
tremely low. 








“Diamond H”’ prices can be cut by 
substituting copper for spring tempered 
phosphor bronze contacts. 


W ould you accept 
such a cut? 







“Diamond H” prices could be cut by 
upsetting wire for binding screws in- 
stead of turning them from solid metal. 






<Q 











“Diamond “H” 
Switches and Receptacles? 


Would you accept 
such a cut? 


“Diamond H” prices could be cut by 
substituting fibre for sheet mica for in- 
sulation. 

W ould you accept 
such a cut? 


By letting stamping machines do the 
work on the mechanism — machinists’ 
time could be saved. 


W ould you accept 
such a cut? 


On the basis of comparative value “Diamond H” 
prices should be doubled. 





THE HART MANUFACTURING COMPANY 


HARTFORD, CONN. 


<> 
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& Insulating Varnishes 


For all classes of work, 
also the old P & B COMPOUND and P &B 
TAPE such as you have always used. 








WRITE FOR BOOKLET No. 3 





The Standard Paint Company 
Woolworth Bldg., New York 


Chicago Boston Denver 








Mesco Gm Products 


Snap Switches, Push Button Switches, Separable Attach- 
ment Plug, and some other things. 

Mesco Products’ Catalog mailed to the trade. Mention 
Electrical Review. 


MANHATTAN ELECTRICAL SUPPLY CO. 
Lo San F 


New York Chicago St. Louis an Francisco 


FUSES High Voltage 


Specialties 
aol Arresters SCHWEITZER & 
S p lici ng r Voltage 1770 Berteau ee 


Detectors CHICAGO 
































makes a covering di-electric- 


ally as strong as the original ere @ STANDARD 
covering of the cable. Why HEAT RESISTING 
invite trouble by using inferior MULDED INSULATION 
Made By Specialists 
compounds ? Exclusively Devoted 
To Solving Your Mold- 


. ing Problems. 
Walpole Tire & Rubber Co, WHY NOT PROFIT BY OUR EXPERIENCE? 


Massachusetts Chemical Co.’s Products ME SMELT 
Walpole, Mass. 


Pioneers ia Insulation Engineering HEMMING MANUFACTURING CO. 
GARFIELD, NEW JERSEY 
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: The“Union” ies” Uniedensl Box 
No. 180 


Is more flexible in its uses than 
is generally realized. It is 
adapted to all kinds of open 
work, either rigid conduit, 
armoured cable or knob and 
tube work. It is also well 
suited to changes from one to 
another of these forms of 
wiring. 





it takes all makes of shallow Switches and Rec- 

ingular Base Flush Receptacles, and has a com- 
- te line of covers for various purposes. It may 
also be used as a pull or junction box. 


Our No. 27 Catalog gives detailed information— 
also describes the very complete line of “Union” 
Switch Boxes and Outlet Boxes. 


Write for a free copy. 


enemas roy(ain / 


SHIGAGO NEW YORK 





UNION" BOXES GB) 






















Made for users who want the best. 


XDUCT is a high-grade conduit, designed 
and made with a view to meeting all the re- 
quirements essential to precise work in elec- 
trical wiring. 


Made from easy bending, Spellerized Mild 
Steel Tube. Protected from rust by a heavy 
deposit of pure non-corrosive zinc. Enameled 
inside with especially prepared black enamel 
which forms a smooth glossy interior through 
which the wires are easily fished. 


Furnished in 10-foot lengths, reamed and 
threaded on both ends with coupling on one 


Write for samples 


; > AMERICAN CIRCULAR LOOM CO. 


90 West St., New York 


Boston Los Angeles Seattle 
Chicago San Francisco Toronto 





GSOSTON, MASS. 














Announcing 


























The New 
Toggle Switch 


This form of switch is new 
in this country, but old in Eng- 
land and Continental Europe. 


It is made for the first time 
in the United States in im- 
proved mechanical form and is 
approved. 


A switch of high —_ and 
artistic appearance, having a 
small plate and no fastening 
screws. 


Prices and discounts on application 


Newton Manufacturing Co. 
Lynbrook, New York 
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Armored 
Conductors Metallic 


and Fittings os | Conduit 





\ 
f 


| 


on en 
a ¥ 





is more flexible, and with its flat sur- 
NATIONAL | face, fishes more easily. The flat sur- JA 
Products face is an exclusive feature. N° 2163) 


Metal , : BOX 
Molding Flexsteel is‘of such construction and CONNECTOR 
Oereetiunt strength as to permit of its being bent | write FoR 
Economy to the shortest radius without danger SAMPLE 
Flextube of “spreading.” 
Flexsteel 


Outlet Boxes W rite for Catalog of Flexsteel and Fittings BOSTON LOS ANGELES 


EW YORK PORTLAND 
Locknuts and ask for samples. aman Gate 


B h ° rao pat neg 
Fixture Studs| National Metal Molding @ °*""ss» esancise 


Autofiex Electrical Conduits & Fittings 
1106 Fulton Building. PITTSBURGH. PA. 


es Ze + (alii Led westh) . ) nee 4 


There’s Real Economy 
in Using 


Electrolet Conduit Fittings 

Not only inexpensive in first cost, 

but also make 4 quicker, better, 
e e eS neater-looking job. 


Ask for Prices and Sampk 
Killark Electric Mfg. Co. 


Conduzt General Sales j a. ‘ 
= W. Douglas Woolley, 30 N. Michigan, Chicago 
Engineer ¢> Contractor 
Executwe Offices Friction Tape, Splicing Compound, Armature Tape 


Woolworth Building 


G. M. GEST, Limited 


Montreal Winnipeg Vancouver CLIFTON MANUFACTURING CO., BOSTON, MASS. 
Warehouses: Boston, New York City, Buffale, Chicago 























= 





& 


























Have you read the report of the 
Electrical Testing Laboratories on D U R AD U CT 
ORANGEBURG FLexiBre Woven Conduit 
FIBRE CONDUIT—BOOK W 


THE FIBRE CONDUIT Co. . le 
ORANGEBURG. N. Y. The better jobbers sell it—they 


New York Boston Chicago San Francisco don’t do it for fun. 


—that conduit is DURADUCT 


TUBULAR WOVEN FABRIC COMPANY’ 
PAWTUCKET, R 


GENERAL SALES ¥ “AGENT — A HALL BERRY 


97 WARREN ST. NEW YORK —— 9 50. eR ST. CHICAGO. 
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JOHNS:MANVILLE SERVICE “se 






RUE economy can be determined only by the 

test of time. The cost price is only the first 
factor. Length and quality of service are far more 
important—and when all three obtain, then and then 
only does true economy exist. 







And that’s why true economy and J-M Products are 
identical. Because first of all J-M Products are 
standards of quality and because J-M Service and 
Responsibility assure their continuous service to 
your continuous satisfaction. 


“Do it Electrically”—J -M Lighting Service is a 


nation-wide organization that tells how. 








And it is the part of the Central Station to tell its public to do it 
electrically, as well as to tell them how. 

No Central Station can take fullest advantage of the electrical sales 
promotion work done all over the country unless able to promptly and 
adequately advise its prospects on lighting problems. 

To help the Central Stations in handling this situation effectively 
the Johns-Manville Company has organized JOHNS-MANVILLE 
LIGHTING SERVICE. This service will co-operate with your Cen- 
tral Stations in obtaining for your customers satisfactory and efficient 
electric illumination. 

Johns-Manville Lighting Service will plan any lighting installation, 
supply the fixtures and, if desired; promptly and efficiently install 
them, guaranteeing satisfaction to the customer and entirely relieving 
the Central Station of responsibility. 

Johns-Manville LIGHTING SERVICE represents the combined 
resources of the 
























MITCHELL-VANCE CO. 
I. P. FRINK CO. and 
GILL BROS. CO. 














The superior lighting equipment and engineering skill developed by 
these notable companies are collectively offered for service to the 
Central Stations. 

Every Lighting Company, large and small, is invited to utilize this 
service in selling more prospects more and better equipment. 


H. W. JOHNS-MANVILLE COMPANY 








Akron Boston Columbus Duluth Kansas City Minneapolis Philadelphia St. Paul . Toledo 
Albany Buffalo Dallas Galveston Los Angeles Newark Pittsburgh Salt Lake City Washington 
Atlanta Chicago Dayton Houghton Louisville New Orleans Portland San Francisco Wilkes-Barre 
Baltimore Cincinnati Denver Houston Memphis New York Rochester Seattle Youngstown 
Birmingham Cleveland Detroit Indianapolis Milwaukee Omaha St. Louis Syracuse 





THE CANADIAN H. W. JOHNS-MANVILLE CO., LTD., Toronto, Winnipeg, Montreal, Vancouver. 
For Great Britain and Continental Europe, Turners & Manville, Ltd., Hopetoun House, 5 Lloyds Ave., London, E. =, 
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The Highest 
Attainment 
of Insulation 
Permanence 





Made by 
American Steel 
& Wire Company 


Chicago New York Cleveland Pittsburgh Worcester Denver 





U. S. Steel Products Co., New York 


Export Representative : 
Pacific 


San Francisco 


U. S. Steel Products Co. 
Portland Seattle 


Coast Representative : 
Los Angeles 









cco DOcee 


National Conduit and Cable Co, 


EXECUTIVE OFFICES 
41 Park Row - - - New York, N.Y. 
Manufacturers of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 








i 





ee 


Boston Philadelphia Chicago San Francisco 























BEST QUALITY 


VAT OE 
If it is Insulated Electric Wire 
M We can give you what you : 
want and when you want it. 


or Cables of the 
ALFRED F. MOORE 


PHILADELPHIA 
NEW YORK CLEVELAND CHICAGO BOSTON 
CHATTANOOGA NEW ORLBANS 


















Show Window Cord Lamp Cord 
LOWELL INSULATED WIRE CO. 
Lowell, Mass. 
N.E.C.S. Wire Telephone Wire 







































JOHN G. ALDRICH, Pres. J. F. BLAUVELT, Agt. 


New England Butt Company 


MANUFACTURERS OF 


Machinery for Insulating Electrical Wires 


Braiding, Taping, Winding, Twining, Cabling, 
Stranding, Polishing and Measuring 
Machines. 
FINE CASTINGS A SPECIALTY 


RUSSELL W. KNIGHT, Treas. 


CABLE COVERING BRAIDERS 








304 Pearl Street, Providence, R. |., U. S. A. 





















OLPH 


INSULATED 


Notable for its uni- 
formly high quality 
and dependability. 

Atlantic Insulated Wire 


and Cable Company 


Sales Office: 120 Liberty Street, New York 
Factory—Stamford, Conn. 





Commercial Code 










































AERIAL CABLES onevemt". hwy 

ANNUNCIATOR WIRE & CABLES on p AL D CABLES 

ARMATURE COILS CH RGING CABLE FOR ELEC. VEHICLES 
ARMATURE LEADS CONTROL CABLE FOR ELEVATORS 
ASBESTOS BRAIDED WIRE COPPER SLEEVES 


AUTOMOBILE CHARGING CABLES ree ty STRANDS, BARE 

AUTOMOBILE HORN CORD OPPER WIRE, BARE 

AUTOMOBILE IGNITION CABLES COTTON TUBING OR SLEEVING 
UTOMOBILE LIGHTING CABLES DECK CABLES 

AUTOMOBILE STARTER CABLES DROP ae he 

BARE BRAIDED COPPER ELECTRIC H 


CORD 
BARE COPPER STRANDS ap Sa c Locomorive CAB 


BARE oy wik = ELECTRIC VEHICLE, CHARGING | “gases 


BATTERY ELEVATOR ANNUNCIATOR a 
BORDER LlonT, CABLES ELEVATOR CONTROL CABL 
BREWERY COR ELEVATOR troaree CABLES 
BRIDLE wi ENAMELED WIRE 

BRUSH CABLES eo ere 4 WIRES 
CAMBRIC CABLES FIELD CO 





JOHN A. ROEBLING’S SONS CO., TRENTON, N. J. 


Insulated Wires 
and Cables 


FIRE AND WEATHERPROOF WIRE pos gg FINISHING BRAIDS 
FIREPROOF WIRES POWER CABLE, CAMBRIC ew ArE® 
FIXTURE WIRE POWER CABLE, PAPER INSULATED 
GAS ENGINE CABLES POWER CABLE, yy INSULATED 
GAS FIXTURE WIRE PACKING HOUSE COR 

HEATER CORD RUBBER COVERED WIRE, N. E. C. S. 
IGNITION CABLES UBBER TAPE 

INTERIOR TELEPHONE WIRE SIGNAL WIRE AND CABLES 

INSULATING PAP OLENOIDS 

JUMPER WIRE LOW BURNING WIRE 

LAMP CORD WITCHBOARD CABLE 

LOCOMOTIVE CABLES, MINE SWITCHBOARD Wi 

MAGNET WIRE TELEGRAPH CABLE, PAPER INSULATION 
MESSENGER STRAND TELEGRAPH CABLE, RUBBER INSULATION 
MINING MACHINE CABLES ELEGRAPH wise. 

MOTOR BOAT WIRES AND CABLES TELEPHONE CABLE. PAPER INSULATION 
MOTOR LEAD CABL ELEPHONE CABLE. RUBBER INSULATION 
MOVING PICTURE CORD TELEPHONE WIRE 

OFFICE WIRE AND CABLES WEATHERPROOF WIRE 
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FIELD 
COILS 
SOLENOIDS 
ELECTRO 
MAGNETS 
MAGNET WIRE 


THE ACME 
WIRE COMPANY 


NEW HAVEN 
CONNECTICUT 




















Original Steel Armored 
Cable 


aaa 


cos eee ee 








BX is designed for wiring old and new build- 
ings. 4 


BXL (lead covered) is adapted for use in 
wet places or when imbedded in concrete. 


BX Cables 


Are the Standard of Quality 
Write for Pamphlet No. 4406. 
>» SPRAGUE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 

> Main Offices: 527-531 West 34th Street 
New York, N. Y. 

Branch Offices in Principal Cities 















Central 
Station 
Profits 












Metropolitan Type ‘“S’” Service, Meter 
Protective and Testing Device 


Are you sure that every kilowatt of 
energy used by your consumers is re- 
corded on your watthour meters? 


You will be if you use 


Metropolitan 
Protective 
Devices 


on your service and watthour meter in- 
stallations. They are made by a com- 
pany that has specialized in this par- 
ticular line for many years. 


Let us tell you about them. 


Metropolitan 
Engineering (mM) 
Co. 


42d Street Bldg. 
New York 


Canadian Representative— 
Metropolitan Engineering Co., Ltd., 
90 Sherbourne St., Toronto, Can. 


Protection First 
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SPEED UP 
YOUR 


HANDLING— 


aT vale), [2] 


TRUCKING 


NE man with a National-Chapman Elevating Truck can handle 
more material in one day than four or five men who have to 
stop to load and unload old fashioned trucks. 


Why not cut this labor cost—install a National- 
Chapman and put those extra men on more pro- 





National 
Counting 
Machine 


ductive labor elsewhere in the shop. ‘Two duals tanta! 


operations on this 
machine will count 
thousands of pieces 
of material in a mo- 
ment. 

There is nothing to 
compute—nothing to 
remember—nothing to 
forget. Simple in- 
structions on the 
beam of the machine 
enable anyone to op- 
erate it and obtain an 
immediate, correct 
count. 

It will pay you to in- 
vestigate. 


There are many facts concerning the practical 
structural details of this truck, its handy, ex- 
clusive labor-saving features, etc., that will inter- 
est you—if you propose to cut production costs 
to rock bottom in 1916. 


National Scale Co. 


36 Montgomery Street 
CHICOPEE FALLS, MASS. 


Send for Illustrated Catalog R— 
Ask Us Questions 





























FIRE ALARM SYSTEMS 


FOR USE ON 
Alternating Current 
The Palmer Electric & Mfg. Co., Boston, Mass. 


Lletiriéal Sale 
Sri PE 


DAVIS SLATE & MANUFACTURING CO. 


1-2) fete) wa 


The Groos Metal Shear 


Cuts 4%” Sheet Steel, any width or length, 
weight 141bs., Steel drop forgings throughout, 
Vanadium Steel blades. 

_$7.50 delivered to any part of U. S, 


Chicago Patented Tools Co., 1608 Owen Ave., Raciae, Wis. 

















SAFETY INSULATED 
WIRE & CABLE CO. 
114 LIBERTY ST., NEW YORK 


RY CHICAGO BOSTON 


Wei SAN FRANCISCO 

















WIRE 





Bare and Tinned Copper. 
Armature, Banding, Norway Iron 
Core, Gas Fixture, Telephene, 
Switchboard. 
Jumper and Motor Lead. 

CORDS AND CORDAGE 


lar, and Square. 
WINDINGS 
lenoids, 


Annunciator and 


Blevator. 
BAKELITE 
Moulded Parts, Sheets, 
Reds and Tubing. 
RUBBER INSULATED PRODUCTS 
FLEXIBLE CORDS CABLES 
Lamp, Portable. 
Brewery and Packinghouse. 
WIRES 
Power, Lighting, Fixture. 


Machines, 
Counters, 
Terminals, 


OTHER 


Connecters, 
Cepper Connectors, 
Metal Conduit, Wire Clamps. 
C-1 For Complete List of Beiden Products See General Cataleg. 
BELDEN MANUFACTURING COMPANY 
2304 South Western Ave. Chicago, U. S. A. 


CHICAGO 
652 W. ADAMS ST. 


NEW YORK 
633 CANAL STREET 
PITTSBURGH 
1ST NATIONAL BANK BUILDING 
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Over 100, 10,000 Sold | 
~ 2 SIMPLEX 


Electric Heating Pads 
[mitated but not Equaled 


There is a big field for its sale to 
Hospitals, Homes, Physicians’ 
Offices, Sanitariums, Hotels, etc. 


Exclusive features described in 
our Sales Helps and Catalog 


Simplex Electric Heating Co. 
Mnfrs. of Everything for Electric 
®&~: Heating and Cooking 


158. Desplaines St. CAMBRIDGE, 612 Howard St. 
Chicago, Tl. MASS. San Francisco 

















vagal] 


eo - ARK 











Operated at a touch, 
but full of a tremen- 
dous capacity for hard 
work, describes 


“CIRCLE T’”’ 
Push Button 
Switches 


Write for bulletin. 
The Trumbull Electric 


Mfg. Company 
Plainville, Connecticut 




























or Electric Indicating and Recording 
Gauges, Steam Gauges, etc. Largest 
Manufacturers of 


HAIR SPRINGS 
in the United States. Electrical In- 
strument Hair Springs are made from 
ur Special Bronze-Alloy. 








for allclasses of electrical construction 
Write for catalog. 





and repair work. 


Mathias Klein @ Sons ‘*"",3*°°" Chicago 
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Is the QUALITY Washer 
IT HAS NO EQUAL 











tells the AUTOMATIC STORY. 














Automatic Electric Washer'Co., Inc., Newton, la.,U. S.A. 








ARalcoF lush 
Receptacle 


should be found in every lodge-hall, 
banquet-hall, school auditorium, as- 
sociation assembly. room, churches, 
and other meeting places where stere- 
opticon and moving picture lectures 
and entertainments are held. 


7-B PLUG 


7-B RECEPTACLE 


7B PLATE 


Ralco Heavy Duty 
Plugs and Receptacles 


are made in many types, fused and fuseless, 
each type designed for a special class of service. 
Type 7-B, with Non-Reversible Plug, illus- 
trated herewith, is recommended where a 
neat, flush installation giving an outlet up to 
30 amps. is required. Furnished with flush 
Yale lock and key or with hinged hasp and 
padlock when specified. 


Write for Ralco 
Bulletin and Price List 


The House of Service 
CHICAGO 
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A Valuable New 
Catalog 


For Electrical Dealers 


Judged by results obtained—Cata- 
log S-3 represents the most popular 
catalog ever issued by this Company. 


Forty-eight hours after the first 
copy of this catalog was put in the mail, 
a Beardslee dealer had wired in his order 
for chandeliers sold from the new line. 


The vital business-getting value 
of this new catalog lies far back of the 


designing and illustrating of its attractive 
line of chandeliers. 


Beardslee 
24-Hour Shipment 
Service 


represents, first of all, factory efh- 
ciency. Behind it are years of study, 
covering selling conditions as our custo- 
mers found them, and the overcoming of 
manufacturing obstacles without sacri- 
fice of correct design and workmanship. 


Catalog S-3 brings to the chan- 
delier field a line of moderate price 
designs that meets the requirements of 
the average buyer. And it gives —in 
addition to this—a delivery service that 
is superior because of the unusual factory 
organization behind it. 


Write For Your Copy Today 


Beardslee 
Chandelier 
Mfg. Co. 


220 So. 
Jefferson St. 


Chicago 
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To meet the keenest 
competition known to 
the electrical trade, we 
are making a lamp equal 
in quality to any other 
and selling it at a lower 
price. 


“KENTUCKY” 


Drawn Wire Tungstens 
Made in U. S. A. 


Made in an independent factory; not connected with 
any other lamp concern, and sold at prices that will 
astonish you. No contracts or agreements required. 
Our guarantee goes with every lamp, and personal 
service with every order. Give us a small trial order. 


No lamp manufacturer can beat us on 
service and deliveries. Write us today. 


Kentucky Electrical Co., Inc. 


(Not connected with any other lamp concern) 


Owensboro, Ky. 











Electric Light 
Up to the Minute 


40 and 60 Watt Nitrogen 


Lamps just brought on 
the market by the 


Lux Manufacturing Co. 
Hoboken, N. J. 


Cleveland Office, San Francisco Agents, 
343 Superior Arcade. Associated Mfgrs. |mport- 
Chicago Office, Ing Co., 7 
327 S. La Salle St. 883 Market St. 

St. Louls Office, 
Pontiac Bidg. 
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Put It There! 


Whenever you see an empty sock- 
et—whenever you see a socket filled 
with an inferior lamp—put in a 


National MAZDA. 


Fill industrial, store interior and 
window lighting sockets with the 
new 100 Watt MAZDA C lamp. 


They accelerate business. 





Fill residence lighting sockets 
with the smaller National MAZ- 
DAS. They cut the cost of enjoy- 
ing life. 


Write to any of the Sales Divi- 
sions represented by the labels be- 
low or to Lamp Headquarters for 
assistance in putting a National 
MAZDA lamp in every socket. 


The W 
National Mazda=peser lish 


OF GENERAL ELECTRIC 


Nela Park, Cleveland 
Member Society for Electrical Development. “DO IT ELECTRICALLY” 
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Wetmore-Savage Company, 


Federal Sign System (Electric), 


Chicago, New York, San Francisco 


Pittsburgh Transformer Company 


Largest Manufacturers of Transformers Exclusively 


Rumsey Electric Company, Philadelphia 


Boston 
Iron City Electric Company, Pittsburgh 
Interstate Electric Company, New Orleans 
Northwestern Supply Co., Seattle, Tacoma 
Jaspersen Supply Company, St. Marys, 0. 


Pittsburgh Pressed Steel Cases 


Improved Heat Radiation 





in the United States 


Pittsburgh, Pa. 


Western District Office 
724 Harris Trust Bidg., 
Chicago, Tl. 


Verne W. Shear & Company, Akron 
ie Korsmeyer Company, Lincoln, Neb 
R. B. Clapp, 217 W. Fourth St. 


Barber-Dwinnell Elec, & MYg "cae! Cal 
Bulletin No. 1280 M. D, Summer, 805 Electric Bias”? M® 
Buffalo, N. Y. 











HYL 


MAZDA (Both Filame 


from 100 to 250. 


25 W. Broadway 


TURN DOWN 


LAMPS 


MAZDA and CARBON 


nt Mazda) 25 watt high x 5 


watt low and 40 watt high x 5 watt low. 
Carbon 8 CP x % CP and out, 16 CP x 1 CP and out, 
32 CP x 1CP and out. 
HYLO Mazda and Carbon is made in all voltages 


HYLO Mazda is also made in 32 V. 25 W x 5 W for 
Battery Current for Country Homes. 


Sold by all jobbers. 
Economical Electric Lamp Division 


Nat’! Lamp Works of General Electric Co. 


New York 


BUILT LIKE A WATCH 


SANGAMU METERS 


for Every Electrical Need 
Ask for Bulletins 
Sangamo Electric Compan 
Springfield, [linois y 


NEW YORK MINNEAPOLIS ROCHESTER LOS ANGELES 
50 Charch St. Metropolitan Life Bldg. Mercantile Bldg. San Fernando Bldg. 

















71 Broadway 






We Finance 


Extensions and Improvements 


to Electric Light, Power and Street Railway 
properties which have established earnings. If 
prevented from improving or extending your 
plant because no more bonds can be issued or 
sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 
(Paid-up Capital and Surplus $15,000,000) 


New York 


Dealers in Proven Electric Light, Power and 
Street Railway Bonds and Stocks 





TRADE MARKS THAT GUARANTEE QUALITY 


Electric Railway Line Material, Charging Plugs and 
Receptacles, Ajax Lightning Arresters, Switches and 
Switchboard Appliances, Automatic Time Switches. 


@) Albert & J. M. Anderson Mfg. Co. 
vo \ Established 1877 ~~ -_ 


we 4 289-293 A St. Boston, Mass. 
——_ 








Best Grade Renewed Lamps 


Both Carbon and Tungsten Types 
We guarantee you most for the money 


BOSTON-ECONOMY LAMP DIVISION 


National Lamp Works of General Electric Co. 
128 MAPLE STREET DANVERS, MASS. 




















NOW LET US P 








ROVE IT TO YOU 


We have proved the month in 


and month out serviceability of 


NUNGESSER CARBON 
METALLIC BRUSHES 


Will you match a little of your 


time against our time and expense 
to either correct any brush trou- 
ble you may have, or to impreve 
present conditions? 


If “Better Service” interests yeu, 
Write us for “Symptom Blanks.” 


THE NUNGESSER 


CARBON & BATTERY CO. 


Cleveland, Ohio 








Electrical Exchange 


Anything to sell ? 
Do you want help? 
Do you require a position? 








Make your wants (Electrical) known in the 
classified columns of the ELEctRICAL REVIEW AND 
WEsTERN Execrrician. See page 44 of this issue. 
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KUHLMAN Improved Type 
Distributing Transformer 


in Kuhlman Distributing Transformers in sizes ef 
from one to fifty K.V.A. capacity, losses have been 
reduced to the lowest practical limit—and all me- 
chanical complications have been eliminated, thereby 
increasing the factors of durability and safety. 

We will gladly quote on special transformer equip- 


© HARTFORD 


TIME SWITCH 


Electric 
Signs 


‘‘Just wind it once a week’’—that’s all 


Show Windows—get after your neighboring merchants who 
are losing money by not having their show windows illumi- 
nated. Most of them don’t know that there is a Hartford or 
what it does. Wake them up. Get the profit on the installa- 


ment and assure prompt shipment. shen an Gall on on the Gee 


Your Jobber carries them in stock. 


Hartford Time Switch Co. 


A. Hall Berry, General Sales Agent, New York, N. Y. 
Northern Electric Company Fenedian 
UMITED 


Write for catalog and bulletins. 


KUHLMAN ELECTRIC CO., ®4y,&i*: 


Sales Agents 














METERS 


DUNCAN 


At no time in the history of the electric lighting business has such progress been made in de- 


veloping electric meters as there is right now. With the Duncan Electric Manufacturing Com- 
pany, this has become a fine art, and no instruments going upon the market today have the same 
guarantees for accuracy and stability as have the Duncan Model E for D. C. service, and the 
Model M2 for A. C. service. This same refinement of design and excellence of operation is car- 
ried into the Duncan Portable Test instruments, with the result that any plant equipped with 
Duncan Meters is in the best position possible from both commercial and electrical standpoints. 





Duncan A. C. and D. C. House Type Meters; Switchboard Meters; and Portable Test Meters 


DUNCAN TRANSFORMERS 


No one will appreciate the sterling qualities and excellent worth of Duncan Transformers 
as well as those who have been using other makes, and who have been troubled with break- 
downs either from lightning or poor construction. Duncan Transformers are now made to with- 
stand every service that may be imposed upon them by the most rigid practice. An entirely new 
and novel means of impregnating has been developed, which surpasses any other method. It 
insures an absolute means of having the insulating compound reach every possible pore and 
and interstice within the windings. It cannot be beaten. 


“Everybody knows the Dancan products” 


DUNCAN ELECTRIC MFG. COMPANY 


Lafayette, Indiana 
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CUTLER-HAMMER 


Three Big Chicago Railroad Bridges Have 
tg Cutler-Hammer Controllers 


rs ee One of three big double-track railroad bridges over the Calumet River, 
Chicago, is shown below. This was built during the early part of 1914. Cut- 
ler-Hammer Controllers were installed. 
Recently two more bridges of similar construction have been 
completed, and you will find Cutler-Hammer Control Panels and 
Master Controllers in the operators’ cabins of each bridge. 
Railroad bridge service requires the most reliable operation and 
control. The 1550 H.P. of motors used for these Chicago bridges 
are readily and reliably controlled by the manipulation of the Cutler- 
Hammer Masters. 


i 
‘ 
“ 








- $ be ~ * il ~ 4 a = ee 


THE CUT HAMMER MFG. CO. MILWAUKEE 


NEW YORK: Hudso er h St. CHICAGO: Peoples Gas Bldg PITTSBURG: Farmers’ Bank Bidg. BOSTON: Columbian Life Bldg 


= (thas 


os 


PHILADELPHIA: Con nwealth Bidg CLEVELAND: Schofield Building CINCINNATI Gwynne Building 
PACIFIC COAST AGENT: H. B. Squires C 579 Howard St. SAN FRANCISCO, San Fernando Bidg., LOS ANGELES 
and Morgan Building, PORTLAND, OPE 
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A. C. Start 
Push 
ButtonC@’” 
Control 




























































































is especially simple in 
the case of the Fairbanks-Morse 


Internal Starter 
Induction Motor 


because the starter is built solidly as part of the 
rotor, practically without moving parts—no slid- 
ing contacts. It perfectly 
regulates the starting 
current to every load. 





May we send details? 


EAA 





Fairbanks, Morse & Co. 
CHICAGO 


New York—San Francisco 


A 


(781-7W) 


7? 
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This Trade Mark The Guarantee of Excellence on Goods Electrical. 


G-E MAZDA Series Street Lighting 


Novalux Units - Fixtures 
¥ l | — 
Pendent Ornamental OU CAN SELECT Brackets CenterSpan 


from the compre- 
hensive G-E MAZDA 
Series system the cor- 
formd, rect lighting unit for 
vour Business _ streets, 
Residential streets and 
outlying districts; also 
the current regulator 
that will meet your par- 
ticular conditions. 


The G-E MAZDA 
Series System is found- 























ed on broad experience 
with modern street illu- 
mination requirements 
and is backed by the 
reputation of a Com- 
form 6 pany that makes every- 
thing from generator 
to lamp. 





E Only one unit of each 
Form 9- orm8-Form 4 line is shown here; 


write for complete in- 


formation. | 

















IL Trenstormer 





Auto 
Transform 








SL Transtormer 


re Transformer ti. Transtormer SA Regulator 


General Electric Company 


General Office : Sales Offices in All Large Cities Schenectady,’ N.7Y. 5695 








This Trade Mark The Guarantee of Excellence on Goods Electrical. 
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G-E Fans 
for 1916 


The effect of the nation- 
wide, “bigger business” will 
be a greater demand for com- 
forts and necessities in home, 
office and shop. 


1916 will be a big G-E Fan 
year—let us help you make it 
the biggest in history. 


Our advertising plans for 
1916 embody a broader scope, 
a better service, a greater an- 
alysis of your particular needs 
than ever before. 


When making your 1916 
G-E Fan Contract—you tie 
up with over twenty years 
leadership in quality, service 
and reputation. You also 
know that the line is complete 
whatever fan you call for. 
And, further, you have the 
immeasurable advantage of 
all the broad-gauged G-E 
national advertising sales 
helps and assistance in putting 
G-E Fans over the counter. 


Write for new Booklet. 


General Electric Company 


General Office: Schenectady, N. Y. 


Sales Offices in All Large Cities 5919 


This Trade Mark The Guarantee of Excellence on Goods Electrical. 
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CO 1800 Crane and Hoist Motor 
For Intermittent Service 


Hoist service is severe on a motor. Large over- 
loads are sudden and frequent. — The relative in- 
accessibility of the motor minimizes the attention 


it will receive. 


Top half of frame can be lifted off 
without disturbing back gearing. 


Commutator can be readily slipped Large handhole and bearing coy- 
off armature quill. ers permit quick and certain in- 
spection. 


Shaft can be easily removed from Bearings can be slipped off ends 
armature without disturbing of shafts. 
windings or commutator. 


Suitable for floor, wall or ceiling 
mounting. End shields, feet and 
shaft extensions same on both 
ends. Long feet permit wide 
variation in anchor bolt spacing. 


These simple, durable, get-at-able motors have 
been designed for crane, hoist and ‘other intermit- 
tent service requiring a maximum torque motor of 
ample overload capacity. Electric brakes of half 
or full torque capacity can be supplied to assure a 
quick, sure stop. 


Send for bulletin 48100 which describes these 


motors. 


General Electric Company 


General Office: Schenectady, N. Y. 


Sales Offices in All Large Cities 399 


This Trade Mark The Guarantee of Excellence on Goods Electrical. 
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Current and potential transformers when 
used with watthour meters or instruments 
are an important part of the electrical meas- 
uring device. Accuracy of transformers 
(which means good ratio and phase angle 
characteristics) is as essential as high ac- 
curacy of the meters or instruments. 

In addition to being accurate, instrument 
transformers must also be well-insulated, as 
failure of the insulation between primary and 
secondary would endanger the life of the 
operator, and would also be likely to inter- 
rupt service. 

G-E Instrument Transformers are unex- 
celled in accuracy, and their insulation has a 
very high safety factor. 

One of the latest designs of G-E instru- 
ment transformers is the current transformer 
illustrated above, known as the Form W-2. 
















General Office 
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Form W-2 Current Transformer 


G-E Instrument Transformers 


Sales Offices in All Large Cities 


This Trade Mark The Guarantee of Excellence on Goods Electrical. 


This transformer can be used for accurate 
metering purposes with a secondary con- 
nected load up to 30 volt-amperes, which 


_means that several meters or other devices 


may be operated from the same set of trans- 
formers. Where meters are not used and 
high accuracy is not important, the trans- 
former will take care of much higher sec- 
ondary volt-amperes. 


The W-2 transformer is low in price, but is 
designed for use on circuits up to 4500 volts. 
Its high factor of safety is indicated by the 
fact that every W-2 transformer is given a 
test of 15,000 volts. 


Our catalogue of instruments and instru- 
ment transformers gives details of construc- 
tion and complete sets of accuracy curves 
for all conditions of service. 


General Electric Company 


Schenectady, N. Y. 


5570 
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The New 


SSvoON 


Portable Testing Instruments 


Model 329 Portable Polyphase 


Electrodynamometer Wattmeter 


An Instrument of Precision guaranteed to an accuracy of % of 1 per 
cent of full seale value, on A. C. Circuits of any frequency up to and 
including 133 cycles aud on circuits of any wave form. 

Double ranges are provided for both current and voltage circuits. The 
current coils will withstand 100 per cent overload indefinitely and the 
voltage ranges 60 per cent, without readable error. 

Other important features are the uniformity of the scales throughout 
he entire length, the effective shielding from external magnetic fields, 
and the perfect damping. 

For complete information regarding Model 
329 Wattmeters write for Bulletin 2002. Other 
models in this group are Model 310 Single- 
Phase and Direct Current Portable Wattme- 
ter, described in Bulletin 2002; Model 370 
A. C. and D. C. Ammeter, described in Bul- 
letin 2003; and Model 341 A. C. and D, C. 
Voltmeter, described in Bulletin 2004. 


Weston Portable Instrument Transformers 
are described in Bulletin 2001. 


Weston Electrical Instrument Co. 


19 Weston Ave., Newark, N. J. 
New York Chicago Detroit 
Boston St. Louis San Francisco 
Philadelphia Richmond Toronto 
Buffalo Denver Montreal 
Cleveland Winnipeg 
Cincinnati Vancouver 


TRADE MARK fegisterse UV. & Pet. Ome 


INSULATED 


The STANDARD for 
RUBBER INSULATION 


HE EASE with which 
Okonite Insulated Wire 
and Cables meet your test 

requirements indicates the con- 
tinued high service you may 
expect after their installation. 
They never disappoint. 


Have you used Okonite Lead Covered 
or Steel Taped Underground Cables? 


Broadway 4 
ew tonne | 
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SIMPLEX 
STEEL TAPED CABLES 


BEST 
because 


TWO STEEL TAPES 


are wound on spirally in 


OPPOSITE DIRECTIONS 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 
CHICAGO = SAN FRANCISCO 











INDIANA RUBBER AND 
INSULATED WIRE CO. 


Paranite Rubber Covered Wires 
and Cables 


IF I's y ARANITE ITS RIGHT 


More Than Code Requires 


Underground, Aerial, Submarine 
and Inside use 
Telephone, Telegraph and 
Fire Alarm Cables, Lamp Cords, 
Portable Cords and Ignition Cables 


Factory and General Offices: 
JONESBORO, IND. 


Chicago Branch: 210 Desplaines St. 
Chicago, Illinois 
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yo Rods Taubes, Insulating Papers 
Diamond Valcanized Fibre Receptacles for Factory and Office 
VE TIME AND TRANSPORTATION CHARGES 
“DIAMOND STATS wean * oo b ee 
West ington St. icago ridgeport. ennsylvania 
_— Cleveland Office, 906 Hippodrome Bldg. NECHUCAL BULLETINS 
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AMERICAN BripGE CoMPANY — 


Hupson Terminau-30 Cuurcu STREET, New York — 











“TH 














Masutecturers of Steel Seebtures ofall classes 
pa gab BrIDGES AND Bumtp 5 


‘ SALES OFFICES 
NEW YORK, N. Y., 30 Church Street 


























_ PITTSBURGH, PA. . ; Frick Building ~~ 

Rochester, N.Y. . . . Powers Block 

Baffalo, N.Y. . Marine National Bank Pacific C wecentative: 
Cincinnati, Ohio. Union Trust Building  U_ §.Steel ProdactsCo. PacificCoastDept. 
Atlanta, Ga. . . . Casidler Building SANFRANCISCO, CAL., Rialto Building 




































Cleveland, Ohio . Rockefeller Building Portland. Ore. . . Selling Building - 
Detroit, Mich.,BeecherAve.&M.C.R.R. Seattle, Wash., thie So. Cor. Conn. St. 
Export Representative: 






United States Steel Products Co., 30 Church St., N. Y. 
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The only manufacturer of HIGH TENSION 
VULCANIZED FIBRE SPECIALTIES $ 
QP with a factory in the 
“ark CHICAGO DISTRICT R 
ns . 



























Buyers’ Guide of Electrical 
Material 


A complete list—32 pages—of the manufacturers 
of electrical material, under proper classification, 
is published in the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN in the first issue of 
each month, beginning on this page. 
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POSITIONS WANTED 


The rate for “Positions Wanted” ad- 
vertisements is twe cents per word, mini- 
mum charge 50 cents an insertion, payable 
in advance. Remittances and copy should 
reach this office not later than Monday 
12 o’clock noon, for the next succeeding 
issue. 

Replies may be sent in care of Electrical 
Review and Western Electrician, 608 So. 
Dearborn Street, Chicago, or 13-21 Park 
Rew, New York. 





_...-—CsC(@igshtt' years’ electrical 
ELECTRICIAN construction and  oper- 
ating experience. Have also had 2 years’ 
experience with selective ringing central 
energy telephone system. Can furnish Al 
references as to character and workman- 
ship. Open for engagement Jan. 15. Will 
go anywhere. Address No. 1993, Electrical 
Review & Western Electrician, Chicago. 


A REAL POWER SALES ENGINEER— 


There's only about a dozen of us in the en- 
tire industry; if you are big and progres- 
sive and want such a man, get busy be- 
tween now and January 1. Would consider 
efficiency or production work with indus- 
trial enterprise, if. broad field. Address No. 
2005, Electrical Review and Western Elec- 
trician, Chicago. 


POSITION WANTED—A winder and re- 

pairman on A. C. 
and D. C. motors and generators, also 
transformers, rectifiers, meters, etc., desires 
steady position. Will go anywhere. Ad- 
dress, No. 2000, Electrical Review and West- 
ern Electrician, Chicago. 











SALESMAN—@stern headquarters, with 


established trade wishes a 


line either exclusively, or in conjunction 


with other goods, for the east, south and 
southwest Address No. 2006, Electrical 
Review and Western Electrician, Chicago. 


HELP WANTED 


The rate for “Help Wanted” advertise- 
ments is three cents a word, minimum 
charge $1.50 an insertion, payable in ad- 
vance. Remittances and copy should 
reach this office not later than Monday, 
12 o'clock noon, for the next succeeding 
issue. 








___ Technical educated young men 
for work in our testing de- 
partments. Good opportunities for experi- 
ence are to be had. Apply by letter, Em- 
ployment, Box 911, Pittsburgh, Pa. 


WANTED 


ELECTRICAL 








_.. Manager for water power 
WANTED electric light plant, also tele- 
phone plant, in tropical Spanish country. 
Location healthful. Only those who can 
speak Spanish considered; must be well 
qualified in construction and maintenance. 
Give your experience fully, age, salary ex- 
pected, with photo and reference. Address 
No. 2004, Electrical Review and Western 
Electrician, Chicago. 


“MISCELLANEOUS 


The rate for “Miscellaneous” advertise- 
ments is three cents a word, minimum 
charge ef $1.50 an insertion, payable in 
advance. Remittances and copy should 
reach this effice net later than Monday, 
12 o'clock noon, for the next succeeding 
issue. 

Replies may be sent in care of Elec- 
trical Review and Western Electrician, 
608 So. Dearborn Street, Chicago, er 13- 
21 Park Row, New York. 








__Two Second Hand, three 
WANTED phase, 60 cycle, 2,300 volt, 200 
R. P. M., 300 to 400 K. V. A., direct con- 


nected waterwheel type alternators, com- 
plete with base, bearings and shaft, with 
or without exciter and switchboard. Good 
condition. Give description, price and de- 
livery. Wausau Street Railroad Company, 
Wausau, Wis. 





| WANTED 

Used 3-phase, 60 cycle, induction, 220- 
volt or 440-volt, 10, 15, 25 and 35 H. P., 
C. J. & F. E. 


in operating conditions. 
Briner, St. Louis, Mo. 








es *  america’s Headquarters for 
th woe Second Hand 
pes Electrical 
: Machinery 


& Overhauled in our shops and 

sent out “as good as new” 

with a satisfactory guarantee. We buy— 

sell—repair—rent and exchange—and are 

always ready for a trade. No quantity too 

large. Send for our “Monthly Bargain 
Sheet,”’ showing net prices. 


G'tiesmn 


EXCHANGE 








Vol. 67—No, 9¢ 








FOR SALE CHEAP 


One 20x36 Nordberg Heavy Duty 
direct connected to a Westinghouse 
erator , 3 Phase, 60-Cy, > ona 
Volts. ® 60-Cyele, 2,300 

One 25 K. W. direct connected 


220 Volt, D. C Generator, 


One 15 K. W. direct connected 
110 Volt, D. Cc. od Generator, 
Om 65 K.-W. Belted Generator, 110 Vo} 


One 75 K. W. Belted Generator, 220 Volt 


D. C. 
One 13x12 Armington & Sims Hig 
Engine. igh Speed 
One 14x14 Ball High Speed Engine. 
One 16x36 Allis Heavy Duty Corliss Engine 
Address, MERTES MACHINERY CO. 
Milwaukee, Wis. 


BOILER FOR SALE—!<e@}._ sectional, 

48-in., steam; No 
S. 48-7; good as new; capacity 6,300 ft: 
suitable for large steam job; cost $600: will 
sell for $300 cash f.o.b. Moberly, Mo. ff 
you want a bargain, write J. Oscar Smith 
Moberly. Mo. ; 








__.Second Hand A.C. Generators: 
WANTED Two 3-phase 60 cycle, 2306 
volts, 150-250 K.V.A., belted A.C. Generator 
with or without exciters and switchboards 
Good condition. Give description, price and 
delivery. Wausau Street Railroad Company, 
Wausau, Wis. 





__.7% horsepower Century mo- 
FOR SALE tor; 60-cycle, one-phase, 110 
or 220 volts. Used three months. 
fer takes it. Address, 
Co., Crystal Lake, IIl. 


t Best of- 
Electrical Service 





Electric light plant in grow- 
FOR SALE ing Montana town. Address 
No. 2003, Electrical Review and Western 
Electrician, Chicago. 





__.5,000 ft. Roebling’s No. 18 
FOR SALE new_ black silk lamp cord 
N. C. $16.00 M. Electric Purifying Water 
Co., East Liverpool, Ohio. 








PROPOSALS 


The rate for “Proposal” advertisements 
is fifteen cents per line, nonpareil meas- 
urement, payable in advance. Remittances 
and copy should reach this office not later 
than Monday, 12 o’clock noon, for the 
next succeeding issue. 


TREASURY DEPARTMENT, Supervis- 
ing Architect’s Office, Washington, D. é 
November 30, 1915.—Sealed proposals will 
be opened in this office at 3 p. m., Decem- 
ber 29, 1915, for a conduit and wiring sys- 
tem, lighting fixtures, etc., in the United 
States courthouse and post office, Winona, 
Minn., in accordance with drawings an 
specifications, copies of which may be had 
at this office or at the office of the custo- 
dian, Winona, Minn., in the discretion of 
the Supervising Architect. James A. Wet- 
more, Acting Supervising Architect. 








and Deterioration; Third Rail 


ELECTRIC POWER CONDUCTORS 


By Wm. A. Del Mar, Asso. Mem. A. I. E. E. 
69 Illustrations 8 vo. Cloth, Price $2.00 


For Sale by ELECTRICAL REVIEW and 


Western Headquarters for Electrical Books 


This book is a technical treatise directed towards the solution of the 
economic problem of the choice of size, of style, of purchase, erection 
and maintenance of wires and cables for electric power transmission. 
CONTENTS: Materials and Gauges; Electrical Properties; Insulation and 
Insulated Conductors; Determination of Size for Given Voltage, Drop and 
Power Loss: Determination of Size for Given Stress in Spans; Specifications; Testing Wire and Cable; Installation; Depreciation 
Circuits; Rail Bonds; Tables of Inductances, Reactance and Capacity. 


WESTERN ELECTRICIAN 


608 So. Dearborn Street, Chicago, Illinois 














C. 0. BAKER, Pres. 


BAKER & CO., INC. 


NEW YORK OFFICE, 30 Church St. 


All of Baker Standard 





C. W. BAKER, Vice-Pres. 


LATINU 


Wire, Sheet, Rivets and Contacts 
Quelity 
Scrap purchased or exchanged 


Murray and Austin Sts., NEWARK, N. J. 











. For Sale by All Supply Houses, or 
K, MoLennen & @n., Sole Mira, R. 308, Times Bids., (02 M. Sth Av., Chtenes, 
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/ SATISFY THE CUSTOMER RN 


is our slogan, as well as yours, Mr. Central 
Station Manager. If you recommend and 
sell ROTHMOTORS to your customers you 


will have satisfied current users. 








Ask for Bulletins 


ROTH BROS. & CO., 1404W.Adams St., CHICAGO 
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sstRANDE> ANNUNCIATORS 








Are known for 
their quality. 


They are built for 
those who want the 
best—with economy. 





Write for Circular 29R 





W. R. OSTRANDER & CO. 
22 Dey Street : New York 














CHANDEYSSON 


Dynamos and Motors 


are guaranteed for two years against 
electrical and mechanical defects. 


Write for illustrated catalog. 


Pan Electric Mfg. Co. 
St. Louis, Mo. 








volt 
2500 Amp. Motor 
Generator Set 









Glad to Take Up With You 
any questions involving the use of the right 
dynamos in the right places. 

Eck Dynamos 
are conservatively rated, honestly construct- 
ed, fully guaranteed, have a 12 years’ rec- 
ord of successful performance behind them, 
and may be had in 30 different frame types 


7 Send for | Bulletin No. 39. 
¥ Eck Dynamo and Motor Co. 
4 Belleville, N. J. 











ALTERNATORS 


Vertical Type 
67% Larger Income—Same Cost. For 
direct ee | to water-wheel shafte 
for Power and Ldghting Service. 20@ 
K.W. to 1,000 K.W. 
Electric Machinery Company 














Crocker-Wheeler Company 
MOTORS, GENERATORS, ETC. 
Factory: AMPERE, N. J. 














Steam Superheaters 


BOSTON, 35 Federal Street 
PHILADELPHIA, North American Building 





THE BABCOCK &» WILCOX COMPANY, 85 Liberty St. NEW YORK 


BABCOCK & WILCOX, STIRLING, RUST 


WATER TUBE STEAM BOILERS 


WORKS: are. .J.. BARBERTON, OHIO. 
BRANCH OFFICES 


DENVER, 435 Seventeenth Street 
SALT LAKE CITY, Lay Ll Atlas Block 


PITTSBURGH, Farmers’ Deposit Bank Bidg CHICAG a0, Marquette Building 
SAN FRANCISCO, Sheldon Bullding , Candler Balding HAVANA, CUBA, 11634 Calle de la Habana 
NEW ORLEANS, Shubert Arcade CLEVELAND ‘ Nien England Bulld: LOS ANGELES , American Bank Building 


Mechanical Stokers 


CINCINNATI, 0., Traction Building 
SEATTLE, Mutual Life Buliding 

















(-— 





















& Manufacturing Co. 
| Pasture Pa, 








AGENTS = = FAMOUS FOR * 
© Bete onan “Sa HOMOGENEITY 
Philadelphia, Pa, TRADE The Morgan Crucible Co. Led, MARK RELIABILITY 
Electrical Engineering ent eel LONGEVITY 






































EFFICIENCY® 








Card Index of ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN, Vol. 67, No. 25. 


team-Electric Power Plant of Alaska Mine............ 1097 
ower Rates at Fall River... ...scccccccccccessccceseces 1101 
New Rate Schedule Adopted by New Orleans Company. .1102 
New York Edison Company Adopts New School Course 

im PlestTSS AMUEIRMOED, 6c cc ecccccesscccccccceccceces 1102 


Indianapolis Bank Adopts Flood Lighting............... 1104 
Notes on Interior Wiring.—By Terrell Croft............. 1105 
The Installation and Working of Storage Batteries.—By 
RR. BRAMMER ccc ccccc cect ctesccescscoceccsccccccsccese 1107 
teasons for Efectrical Progreae. ....cscccccccccccecccece 1110 
\dditional Prosperity Week Returns............se+eee0- 1111 
Electric-Motor GOMATSE. o ccccccccesdecscececcvacvesscsges 1111 
a Accidents; British Government Inspector’s Re- 
SEbetddRsS Ob Obb as 050605000 FORRES NEbECREDO6c tged 112 
Ss ws ‘Lighting Discussed by Chicago Illuminating En- 
BIMOOTD cc ccvgccecdscsccesedectpoctescctoccecatespe s¥ 1114 
National Independent Telephone Association and Inde- 
pendent Telephone Association of America Merge... .1120 
Electrical Credit Men Hold Annual Convention in Chi- 
GERD nc cceccccecccddecteencaseocorceseececcestcemess 1121 


A System of Keeping Records of Current Work in Elec- 
trical Inspection Department.—By Washington De- 
ow Terre rrr eT TT rrr Terr tise 1122 



















Engines and 
Generators 







are above all things RELIABLE. 

Is there a much better quality to be asked of man, beast 
or machine? 

You want your power when you want it and you will 
find RIDGWAY apparatus is always ready to serve. 

Just drop us a card asking for our Bulletin collection X 
and then tell us what kind of an outfit you want. 


Ridgway Dynamo & Engine Company 


Ridgway, Pa. 
































ELECTRICAL REVIEW AND 


WESTERN ELECTRICIAN Vol. 67—No, 9 








A Tireless Current Salesman 


“MARTIN” 
ROTARY CONVERTER 


Charges storage batteries under the con- 
stant potential method. Gives the clear, 
steady, white light required for moving 
picture projection. Used in_ industrial 
plants for electric hoist operation, lifting 
magnets and for electro-magnetic tools. 


Write for full details. 


NORTHWESTERN ELECTRIC CO. 


613-617 W. Adams St. 401 Broome St. 
» #9. CHICAGO NEW YORK 


216 Bishop St., Montreal, Quebec 
308 Tyrrel Bidg., Toronto, Ontario 





The High Starting Torque 


—more than 3 times full load torque— 


The Low Starting Current 


—less than 3 times full load current— 


The Quick Acceleration 


—three to ten seconds under load— 


» Qt 


Fractional Horse Power 


SINGLE PHASE MOTORS 


makes them particularly desirable for installation on light- 
ing circuits especially where the equipment is required to 
start frequently. 


THEY KEEP-A-RUNNING 
Century Electric Company 


19th, Pine to Olive Streets 


St. Louis, Mo., U. S. A. 
New York Office: 30 Church St. 











PATENTS! PATENTS! 


Save money and time by sending your matters to me. 


TRADEMARKS DESIGNS COPYRIGHTS 


E. S. DUVALL 


LOAN AND TRUST BUILDING 
WASHINGTON, D. C. 








Trade Mark Reg. U. S. Pat. Off. 
SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND ARC LAMPS 


Send for Samples SAMSON CORDAGE WORKS, Boston, Mass. 








THE PEERLESS LINE 


MOTORS—™% to 35 H. P. 
Peerless Motors and generators for all classes of electrical 
work. Write for bulletins. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
- Chicago Sales Agents: The Electrical Machinery Sales Co., 1536 Monadnock Block 


@@a0 





READY. NOW! 


Electrical Review and Western Electrician’s 


Street Lighting Schedules for 1916 
All-Night and Moonlight Systems 


Ten Cents Per Copy 
ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Western Headquarters for Electrical Books 


608 South Dearborn St., Chicago, Ill. 




















ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


“NO 
TROUBLE 
MOTORS” 


A.C. 
D. C. 


C-W MOTORS ARE: 


ECONOMICAL IN MAINTENANCE 
RELIABLE UNDER THE MOST TRYING CONDITIONS 
DURABLE WITHOUT A TIME LIMIT 


Such Motors Are in Stock Ready for Immediate Ship- 
ments. Write, Wire or Phone 


Crocker-Wheeler Company 


Ampere, N. J. 


New Haven, Conn. Baltimore, Md. Newark, N. J. Cleveland, Ohio 
New York, N. Y. Denver, Colo. Philadelphia, Pa. Chicago, IIl. 
San Francisco, Cal. Pittsburgh, Pa. Detroit, Mich. 


Electric Motors, Generators and Transformers 
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HERE shall we get 
the Proper Motor? 


@ The users of our device won’t 
blame the motor if it balks—they will 
condemn the whole machine. It is 
absolutely essential to have a motor 
as good as our device and in every way 
fitted to it.” 


Don’t take Chances— Solve 
your Power Problems by using 








Fort Wayne 


Fractional Horse Power Motors 


«| We probably make the most complete line of standard motors in the 
country, and one of these standard motors can, without doubt, be 
adapted to your device. 

@ However, if you require something special, be it in weight, size, shape, 
torque, overload capacity, or what not, our Engineering Department is 
at your service. They are constantly working out power problems that 
others have said were impossible. 


Don’t get discouraged until you have given us a chance to help you. 





@ Send for our Bulletin No. 1146 and learn what we are doing for the 
majority of the leading manufacturers of domestic and industrial power 
driven devices. 1 


FORT WAYNE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 


‘*Wood’’ Systems 
1610 BROADWAY FORT WAYNE, IND. 
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Figure out for yourself how much time, and 
incidentally how much money, a system of 


Western Electric 
Inter-phones 


will save by making it unnecessary for your 
subordinates to go back and forth from their 
desks whenever you or they require information. 


These practical time and step saving intercommunicating 
telephones require no operator except the user—and there 
is a system to meet every requirement of service. 


Write for our descriptive booklet-—‘‘When Minutes Mean 
Money.” 














New York Atlanta Chicago Kansas City San Francisco 
Buffalo Richmond Milwaukee Omaha Oakland 
Newark Savannah Indianapolis Oklahoma City Los Angeles 
Philadelphia New Orleans Detroit Minneapolis Seattle 

Boston Houstan Cleveland St. Paul Portland 
Pittsburgh St. Louis Cincinnati Dallag Denver Salt Lake City 


EQUIPMENT FOR EVERY ELECTRICAL NEED 
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Wire Measuring}| DULUTH LOG 
Machine COMPANY 


A Great Convenience and 
Time Saver. 


Reels Wire Intoa Neat Coil 
and Shows Number of Feet. 


limes Beal | THE, Brady, Mast Arms 


Manufacturer of 


and Construction Co.| | MAST ARMS, POLEand SWITCHING HOODS, HOUSE 
Minneapolis, Minn. BRACKETS and other specialties for construction work 


Catalogue and Prices Furnished on Application 























A few pages of Available 
Information are worth more 
than volumes of data you 
cant locate 


Keep your copies of the 


Electrical Review & Western Electrician 


in a Dowst Magazine Binder and you will have a library of 
electrical information where you can refer to it at all times. 


This binder has no springs, catches, 
strings, clamps, laces or locks, and does 
not mutilate the periodicals. It is sim- 
ple, practical and durable, and will bind 
one issue, a dozen issues, or more, al- 
ways making a neat book. 


Price, complete with twenty-six binding rods, ten sectional $ 1 50 
posts and name of publication stamped mm gold on front cover . 


Send for Illustrated Descriptive Pamphlet 


Electrical Review & Western Electrician 
608 South Dearborn Street, Chicago, Illinois 
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Western Red Cedar Poles out of our new 


MINNEAPOLIS YARD 


Supplied by 40 outside yards—two large up-to-date treating plants. We 
operate at Nakusp, B. C., the only treating plant in Canada. 


THE LINDSLEY BROTHERS CoO. 


General Sales Office, McKnight Bldg., Minneapolis 
General Office, Spokane, Wash. Southwestern Sales Office, St. Louis, Mo. 


Hendrie & Bolthoff Mfg. & Sup- Construction “ae ly Co., Toronto Verne W. Shear & Co., 
ply Co., Denver & Roth Co., Philadelphia Frank E. Filer, Winnipeg 
Electrical Engineering & Mfg. Wee on Mac Duffie Co., New John K. Bovard, Indianapolis, 
. tor! ity Ind. 





























CRAWFORD CEDAR CO. 
MENOMINEE, MICH. 


Northern Fey an White 2 Godan, Wentera Bed Cedar 
u reate 


Butts—Plain or Gane” Quick Shipments 








Ween | THE VALENTINE-CLARK CO. 
> Bale Fir ie i CEDAR POLES "="... 


MICHIGAN and WESTERN CEDAR 
W. C. STERLING & SON COMPANY MINNEAPOLIS, MINN. 
: > Toledo Chicago St. Maries, Idaho 


CEDAR POLES |/CEDAR POLES 


Write for Prices ip 
from Wiscogsin or Chicago Switch- Wire or write for delivered -prices 


ing District Yard on I. H. Belt R. K. 
Escanaba 


TORREY CEDAR CO., Clintonville, Wis. National Pole . Mich. 


POLES 


NORTHERN WHITE CEDAR WESTERN RED CEDAR 
BUTT TREATING 


PAGE & HILL CO. 
MINNEAPOLIS, MINN. 





















































NORTHERN-WESTERN 
CEDAR POLES We Ship Promptly 


xem raxrnce user conrar ft | | IDAHO CEDAR POLES 
Sound in Quality, Right in Price 


H.FO Let Us Quote 
DHN H , cael LER 0 Sandpoint Lumber & Pole Co., Lid. 
Sandpoint, Idaho 
‘Cae CEDAR POLES "omenae 
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CLASSIFIED INDEX 


ADAPTERS, Lamp. 
Benjamin Eleetric Mfg. Ce. 
Faries Mfg. Ce. 

General Diectrie Co. 
Harvey Hubbell, Inc. 
U and 
MeGill Mfg. Ce. 
Trumbull Biectric ne tistse Ce. 
AIR | Cee 


allt - Chalmers Manufacturing 


e. 
Emersen Electric Mfg. Co. 
Fairbanks, Morse & Co. 
General eetric Ce. 

ALTERNATORS. 
Allis - Chalmers Manufacturing 


Oo 
Creeker-Wheeler Ce. 

Fairbanks, Morse & Co. 

Fert Wayne Biectric Werks. 
Genera! Bilectric Ce. 

Ridgeway Dynamo & Engine Co. 
Wagner Elec. Mfg. Co. 
Westinghouse Electric & Mfg. 


‘0. 
ERS AND VOLTMETEBS. 
Bristol Company. 
Genera! Electric Co. 
Metropolitan Engineering Co. 
Roller-8mith Coe. 
Wagner Bilec. Mfg. Co. 
Westinghouse Electric & Mfg. 
Weston Electrical Instrument 
ANCHORS Guy. 
Central Bleetric Co. 
Johns-Manville Co., H. W. 
Klein & Sons, Mathias. 
Ohio Brass Co. 
Oshkosh Mfg. Co. 
Western Electric Co. 
Westinghouse Blectric & Mfg. 


Co. 
ANNUNCIATORS. 
Central Biectrie Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Stanley & Patterson. 
Western Electric Co. 


General Bakelite Co. 
Johns-Manville Co., H. W. 
CHMEN UGs8. 


T PL 
Benjamin Electric Mfg. Co. 
Central Blectric Co. 
Cutler-Hammer Mfg. Co. 
Faries Mfg. Co. 
Federal Sign System (Electric). 
General pogeree Co. 
Hart a 
Harvey ‘ubbell, Inc. 
Manhattan Electrical Supply Ce. 
Pass & Seymour, Inc. 
Simplex Electric messing. Ss 
Trumbull! Electric Mfg. 
Westinghouse DBlectric . Mfg. 


Co. 
Wirt. Co, 
ATTACHMENTS, OUTLET BOX. 
Frorup & Co., L. E. 
AUTO STARTERS (For Starting 
A. C. Motors). 
Allis - Chalmers Manufacturing 


Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller 4 Mfg. 
Fairbanks, Morse & Co. 
General Electric Co. 
Wagner Elec. Mfg. Co. 
Westinghouse Electric & Mfg. 


Co. 


Co. 
Western Electric Co. 
AUTOMOBILES, Electric. 
General Motors Truck Co. 
General Vehicle Co. 
AUTOMOBILE 


EMS. 
Genera! Electric Co. 
Wagner Elec. Mfg. Co. 
Ward-Leonard Blectric Co. 
— Blectric & Mfg. 
0. 

BANDS, PIPE. 
American eriége, S 
— AND B-BASES, 

wite 


& Seymour, Inc. 

BATTERIES, Dry. 

Central Electric Co. 

Fairbanks, Morse & Co. 

Manhattan Electrical Supply Co. 

Nungesser Carbon & Battery Co. 

Stackpole Carbon Co. 

Stanley & Patterson. 

Usona Mfg. Co., Inc. 

Western Electric Co. 
BA 

Manhattan Electrical Supply Co. 

Ostrander & Co., W. R. 

Stapler & Patterson. 


Snap 


° ‘e. 

Edison Storage Battery Co. 

Electric Storage Battery Co. 

Fairbanks, Morse & Co. 

Gould Storage Battery Co. 

Mentzer & Co., J. P. 
BATTERIFS. Wet. 

Central Electrie Co. 

Manhattan Electrical Supply Co. 
BATTERY CONNECTORS. 

Belen Mfg. Co. 


BATT.RY HOLDERS. 
Mtanliey & Patterson. 
GB. 


-_—"¥ 
att Roller Bearing Co. 
pELt RIN RINGING MOTORS. 
Manhattaa oa" Supply Co. 
R. 


Cetrander & &&., 


LIGHTING SYS8- . 





Electrie. 

Central Miectrie Co. 

Manhattan Electrical Supply Ce. 

Schwarze Electric Co. 

Stanley & Patterson. 

Western Electric Co. 
BELT DRESSIN 

Dixon Crucible Co., Jeseph. 
ae — 

risto 
Flexible Steel Lacing Co. 
BENDERS, Cenduit and Pipe. 


Thomas & Betts Co. 
Western Electric Ce. 
BINDING POSTS. 
Bridgeport Brass Co. 
Manhattan Electrical Supply Ce. 
Stanley & Patterson. 
Western Electric Co. 


Cc 
Hart Mfg. 
Metrepelitas pacincerin Co, 

BLOWERS AND Us 


Emerson Electric Mfg. Ce. 
Fairbanks, Morse & Co. 
General Electric Co. 
at bwin Electric Ce. 
WERS, Organ. 
Crecker-Wheeler Co. 
Emerson Biectric Mfg. 


OLL. 

Babcock & Wiicex Co. 

Fairbanks, Morse & 
BOLTS, EXPANSIO 


Hubbard & Co. . 
BONDS, SHARES AND SBOURI- 
TIES. 


British American Co. 
Blectric Bend & Share Co. 


KS, Technical. 
Electrical Review Pub. Ce. 
oan Nostrand Co., D. 


Allis - Chalmers Manufacturing 


Ce. 
Crocker-Wheeler Ce. 
Genera! Electric Co. 
Ridgway Dynamo & Bngine Co. 
hey apnoea Electrie & Mfg. 


BOXES, Sy 
Adapti Mfg. 
Benjamin Gieceric Mfg. 
Bissell Co., F. 
Central Electric Co. 
Chelten Bleetric Ce, 
Chicago Fuse Mfg. Co. 
Columbia Metal Box Co. 
Cutter Co. 
Cutter Co., Geor 
Federal Sign System (Blectrie). 
Hart Mfg. Co. 
Metropolitan Engineering Co, 
Ostrander & Co., W. R, 
Pass & Seymour, Inc. 
Sprague Electric Works. 
Thomas & Betts Co. 

BOXES, Fioor. 
Central Electric Co. 
—— Engineers Equipment 


Ce. 


Co. 


General Devices & Fittings Co. 

Genera! Electric Co. 

Manhattan Electrical Supply Co. 

Stanley & Patterson. 

Thomas & Betts Co. 

OXES, ole. 

Celumbia Metal Box Co. 

D & W Fuse Co, 

General Blectric Co. 

Johns-Manville Co,, H. W. 

Metropolitan Engineering Co. 

Standard Underground Cable Co. 
BOXES, Service, Sheet apd 

Cast Iron Entrance Boxes and 
Panelbeard Cabinets. 

Adapti Mfg. Co. 

Bissell Co., F. 

Brady, T. H. 

Cc. & P. Electric Works. 

Columbia Metal Box Co. 


Delta-Star Electric Co. 

Federal Sign System (Hlectric). 
General Electric Co. 
Johns-Manville Co., H. W. 
Metropolitan ry wg Co. 
Palmer Elec. s- 

Standard Gescseresas ‘Cable Ce. 
Trio Mfg. 

Trumbull Electric Mfg. Co. 
Trumbull-Vanderpoel Blec. Mfg. 


Co. 
Wynens Electric & Mfg. 


0. 
BRACES, Cross Arm. 
Bissell Co., F. 





Hubbard & Co. 

RACKETS, ARMS AND PINS. 
ron). | 

Ansereen Mfg. Co., Albert 4 

Brady Electric — Co. 

Cutter Co., Geor 

Delta- Star Electric Co. 

a tae Engineers’ Equipment | 


Farice Mfg. Co. 
General Devices & Fittings Co. | 
General Electric Co. 
Hubbard & Co. 
Ohio Brass Co. 
BRACKETS, Pothead. 
Bissel Co., F. 
Electrical Engineers’ Equipment 


Co. 
General Devices & Fittings Co. 
BRAKES, le 
Cutler-Hammer Mfg. Ce. 


BRAKES, Electric. 
Cutler-Hammer Mfg. Co. 


BRAKES, Meter. 
Electric Controller & Mfg. Co. 


AND C 
Bridgeport Brass Ce. 
BRIDGES. 


Ameren “sb Tos °. 
BRID WERS, OOAL 
HAND 


BRUSHES, Metallic. 
Co. 
BUFFERS, Motor Driven. 


Co. 
BUILDINGS, OFFICE AND MILL. 
BUN 


BUSHINGS AN 
(F 


BUSHINGS, Porcelain Comoe. 
Federal Sign System (Bl ). 


BUSHINGS, Socket. 


Western Electric Co. 
ABLES. 


CABLE BELLS. 


CABLE HANG 


| CA 


| CABLE 


CABLI 


Standard Unde 
CABL 
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Electric Controller & Mfg. Ce. 
ne Blectric Co. 

Sundh Electric “Co. 

Western BDiectric Co. 


Westingheuse Electric Mfg. 


OPPER. 


American Bridge Coe. 
DG = oe 


AD AND 
HIGHW. 


jae >» ™® Co. 


HES, C Graphite. 
ey © Self-Lubricating Car- 
D 
Central Electric Co. 
Dixon Crucible Co., Joseph. 
General Electric Co. 
Morgan Crucible Co., Ltd. 
Nungesser Carbon & Battery Ce. 
Stackpole Carbon Co. 
Western Electric Co, 
wens Electrie & Mfg. 


Cutler-Hammer Mfg. Ce. 
General Electric Co. 
Western Electric Ce. 


Westinghouse Blectric & Mfg. 


Fairbanks, Morse & Co. 
Westinghouse Electric & Mfg. 


American Bridge Co. 
OPPERS. 
American Bridge Co. 
URGLAR AL 


Manhattan Eleetrieal Supply Co. 
Ostrander & Co., W. R. 

Stanley & Patterson. 

US BAR SUPPO 

Delta-Star Electric Ce. 
Electrical Engineers’ Equipment 


Ce. 
General Devices & Fitti Ce. 
D LOC 


or Cenduit.) 
Anderson Mfg. Ce., 


J. M. 
Faries Mfg. Ce. 
Federal Sign System (Hlectric). 
General Electric Co. 
Sprague Electric Works. 
Thomas & Betts Co. 


Albert & 


General Electric Co. 
Locke, Fred M. 
| any ~~ Fuse Co, 
& Seymour, Inc. 
e 


Dickinson Mfg. Co. 
Hemming Mfg. Ce. 
Walpole Tire & Rubber Ce. 


American Electrical Worka. 

American Steel & Wire Ce. 

American Insulated Wire & 
Cable Co. 

— 17 Insulated Wire & Ca- 


bl 
Belden Mfg. Co. 
Brixey, ° 
Central Electric Ce. 
Electric Cable Co. 
General Electric Co. 
Habirshaw Wire Ce 
Hazard Mfg. Co. 
Kerite Insulated Wire & 


Co. 
Moore, Alfred F. 
National oa & Cable Co. 
Okonite Co., Th 
Packard Biectric Co. 
Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable 


Ce. 
Simplex Wire & Cable Ce. 
Standard Underground Cable Co. 
Western Electric Co. 


Cable 


— Engineers’ Equipment 

0. 

General Devices & Fittings Co. 

ERS. 

Anderson Mfg. Co., Albert & 
F. M. 

Bissell Co., F. 

Hubbard & Co. 

Metropolitan Engineering Ce. 

Minerallac Eleetric 

Standard Underground Cable Co. 

Western Electric Co. 

BLE RACKS 

Cope Estate, T. J. 

— Engineers’ Bquipment | 


0. 
General Devices & Fittings Co. 
General Electric Co. 
Metropolitan Engineering Co. 
Standard Underground Cable Ce. 


— Underground Cable 


E TESTERS. 
Metropolitan Engineering Ce. 
Minerallac ectric Co. 
Roller-Smith Co. 


nd Cable Co. 
. Armored. (Fiexible.) 
Sprague Electric Works. 
Standard Underground Cable Co. 





Weetern Conduit Co. 


CABLING MACHINES. 
New land 
CA ee Butt Ce, 


Fort Wayne 
Ge oe "Works, 


Central Blectric Co, 
Frorup & Ce. L. EB 
General Electric Co. 
Reisinger, Hugo. 
wensere, Blestrie Ce, 
es 
Ce. mghouse Electric @ Mtg. 


se M a E 
anhattan lectri 
Stackpole Carbon : ro , Sesoly o 
CAR HEATIN rie, 
Jonhns-Manville Co, H. W. 
Simplex Blectric Heating Co, 
Western Electric Co, 
O%Geuld Btorage Bex 
u orage tt 
ARS, DERRICK.” “* 


Amerrenn Bridge Co. 
NGS. 


CAST 
pro ts Mtg. Ce., 
Faries Mfg. Co. 
Metal Specialties as. Ce. 
New Roqiend Butt C 
CEMENT MAC RY. 
= - Chalmers Manufacturing 


CHAIN 8, poses Transmissica. 


Morse Chain Co. 
CHAINS. “silent Driving.” 
CHAINS, ‘Twin Roller, Bi 
ler, 
Morse Chain Co. avde, 
CHANDEL 


Albert @ 


Beardslee Chandelier Mfg. Co, 
Central Electric Ce, 
Faries Mfg. Co. 


CHANGERS, Inc. 
McGill Mfg. Co. 
ING 0 
Crocker-Wheeler Co, 


Genera! Blectric +" 
Wagner Elec. ==. 
Westinghouse FE sctric & Mtg. 


Co. 
CHOKE COILS. 
— Mfg. Co., 


Delta-Star Blectric Co. 

General Electric Co. 
Metropolitan Engineering Co. 
Schweitzer & Conrad, Ine. 
Westinghouse Electric & Mfg 


Co. 
CIGAR LIGHTERS. 
General Electric Ce. 
Meta! Specialties Mfg. Co. 
Simplex Electric Heating Co. 
Western Electric Co. 
Westinghouse WBilectric & Mfg. 


BREAKERS, Autematie. 
Cutler-Hammer Mfg. Co. 
Cutter Co. 

Electric Controller & Mfg. Co. 
Fort Wayne Electric Works, 
General Electric Co. 
Roller-Smith Co. 

Sundh Blectric Co. 


Ward Leonard Dileetrie Co. 
& Mfg. 


Albert @ 


Western Electric Co. 
Westinghouse Electric 


CLAMPS, Cable Sup 4 
Delta-Star Blectric Co. 
Electrical Engineers’ Equipment 


0. 
General Devices & Fittings Co. 
ING. 
Delta-Star BDlectrie Co. 
Electrical Engineers Equipment 


Co. 
Genera! Devices & Fittings Co. 
ote. : 


Blake ce Signal It Mfg. 
General Pa. Co. 


CLEATS, Ins 
Hemming Mfg. Co. 
Minerallac eetrie 


on’s. 
& Sons, Mathias. 
Oshkosh Mfg. Co. 
Re Co. 


Mica Insulator Co. 

Packard Electric Coe. 
Walpole Tire & Rubber Co. 
Benjamin Electric Mfg. Co. 
Central Electric Co. 
Delta-Star Electrie Co. 
Faries Mfg. Co. 

McGill Mfg. Co. 
Western ey Co. 


COAL 
Allis - Chalmers Manufacturing 


Co, 
General Blectric Co. 
Westinghouse Pleetric & Mis 
Cc 


‘0. 
COILS. 

Acme Wire Co. 
American Electrical Works 
Relden Mfg. Co. 
Crocker-Wheeler Ce, 
D & W Fuse Co. 
General Electric Co. 





December 


lectrical Supply Ce. 
tan ee, Ww. Be 


Wi 
lectrie Co. 
Wiese pon se Blectric & Mfs. 


Co. 
TOR LUBRICANTS. 
coMMUT A" ,cible Co., Joseph. 


D 
1 Mfg. Co. 
MeLennas & Co. . 


cOMP D8, Boiler 
mre ay w a w 
nv e . . 
Jone ERS, Electric. 


OON SERS, 
a Recta = 
Electric 
Westinghouse Blectric & Mfg 


RS, Steam. 
oon tier Manufacturing 


roe ks, Morse & Co. 
Fairbanks, M Machine Ce. 
OONDUI? | RODS. 
Bisse!! Co., ¥,, J. 
Estate, . 
a rd Underground Cable Co. 
Western Blectric Ce. 
CONDUIT. Interior. 
Alpbaduct Co. 
American Circular Leem Ce. 
Centrai Blectric Ce. 
Clifton Mfg. Co. 
Bnameied Metals Ce. 
National Metal Molding Co. 
Tabular Woven Fabric Ce. 
Western Conduit Co. 
Western Blectric Co. 
CONDUIT, Unde und, Olay, 
Coi npositi on, re, Ww 
American Conduit Co, 
9 Co., H. B. 
r Conduit Co. 
s-Manville Co., H. W. 
toy Clay Works. 
ONDUIT ENG & CON- 
Ts —— 


Ger: 
Gra: 1.*. Contracting Co. 
Standard Underground Cable Co. 
Turner Improvement Co., J. W. 
Waoe'tnehonse Wlectric & Mfg. 
0 LIT FITTINGS. 
Kiliark Electric Mfg. Co. 
oon LilT THREADERS. 
Deita-Star Electric Co. 
CONN ECTORS. 
Deita-Star Electric Co. 
Blectrical Engineers’ Equipment 
Cc 


Fargo Mfg. Co., Inc. 

General Devices & “Fittings Co. 

Metropolitan Engineering Co. 

Ohio Brass Co. 

Stackpole Carbon Co. 
CONSTRUCTION, Engineering. 

Arnold Co. 

Byllesby & Co. M. 

Blectrical a Equipment 


Co. 
New England Engineering Co. 
Stone & Webster Eng. Corp. 
White Companies, J. G. 
CONTROLLERS, Printing 
Allis - Chalmers Manufacturing 


Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Blectric Co. 
Westinghouse Electric & Mfg. 


Co. 

CONVERTERS, ROTARY. 
Fairbanks, Morse & Ce. 
General Electric Co. 
Northwestern Electric Co, 

COOKING DBVICHS, El 
Cutler-Hammer Mfg. Co, 
Federal Sign Systems (Electric) 
General Electric Co. 

Globe Stove & Range Co. 
Hughes Blectric Heating Co. 
Manhattan Electrical Supply Co. 
Simplex Electric Heating Coe. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


COPPERS, Battery. 
Manhattan a Supply Co. 
Stanley & Patteres 
Western Electric Co. 
CORD, Braided. 
Sameon Cordage Works. 
COUNTING MACHINES. 
National Scale Co. 
CRANES AND HOISTS. 
4 - Chalmers Manufacturing 


Crocker-Wheeler Co. 
Fairbanks, Morse & Co. 
Sprague BHlectric Works. 
CRANE MOTORS. 

Crocker-Wheeler Co. 
Ft. Wayne Electric Works 
Genera! Electric Co. 

Co. 


Wagner Elec. Mfg. 
Western Electric Co. 
Westinghouse Blectric & Mfg. 

cross ARMS (Wood). 
American Bridge Co. 
Bissell Co., F. 
Humbird Lumber Co. 
Linaésley Brothers Co. 


_Southern Exchange Co. 
CURLING IRONS, Electric. 
Blee. Co. 


are 
anhkattan Blectrical Supply Co. 
Simpiex Bilectric Heating Co 
Westinghouse Biectric 


CUT-OUTS, Enclesed Fuse. Ping. 
Combination Resette, Cut-Out 


Pres. 
Cc. & ¥. Blectric Works. 








CLASSIFIED INDEX—Conatinued 


Central a Ce. 

Chi e 

Commonwealth Edison Ce 

D & W Fuse 

Detroit Fuse & ute. Co. 
General Electric Co. 

Hart Mfg. Co. 

Johns-Manville Ce., H. 
Manhattan Electrical bavtiy Co. 
Multi Refillable Fuse Co. 
Paiste Ce., H. T. 

Pass & Seymour, Inc. 

Trie Mfg. Ce. 

counter ae. mate. Ce. 
Western ectric 

Westinghouse Electric & Mfg. 


Co. 

CUT-OUTS, Are Light. 
Brady Electric — Ce. 
Cutter Co., Geer 

Ft. Wayne Electric Werks. 
General Electric Co. 
Metropolitan Engineering Ce. 
CUT-OUTS, Transformer. 
Central Electric Co. 


D & W Fuse Co. 

Delta-Star Electric Ce. 
General Electric Co. 
potsegetsan Engineering Co. 
Pass & Seymour, Inc. 
Schweitzer & Conrad, Inc. 
Wagner Blec. Mfg. Co. 
Westinghouse Electric & Mfg. 


Co. 

CUTTERS, PIPE. 

Borden Company, The. 

. M fe 

American ge Co. 
DECORATIVE LIGHTING. 
Central Blectric Co. 
General Electric Co. 
Manhattan Electrical Supply Co. 
ERRI 


D 
American Bridge Ce. 
DIE STOCKS. 


Crocker-Wheeler Co. 

Electric Controller & Mfg. Ce. 
Fairbanks, Morse & Co. 
General Blectric Co. 

Wagner Elec. me Ce. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


OOR SWITCHES. 
Cutler-Hammer Mfg. Ce. 
Cutter Co. 

Hart Mfg. Co. 

RILLS AND 


BITS, Electricians’. 
Morse Twist Drill & Machine Co. 
Hubbard & Ce. 
Orr & Lockett Hardware Co. 
DRINK MIXERS, Moter Driven. 
Hamilton-Beach Mfg. Co. 
Lindstrom, Smith Co. 
DRIVES, Silent Chain. 
Morse Chain Co. 
ELECTRIC VEHICLES. 
General Vehicle Co. 


ELECTRO - PLATING MAOCHIN- 


ERY. 
Crocker-Wheeler Ce. 
Fairbanks, Morse & Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
be es Electric Works 
— Electric & Mfg. 


Lavazine TRUCKS. 
National Scale Co. 

ENGINEERS & CONTRACTORS. 
American Bridge Co. 
Arnold Co. 
Badt- Westburg Electric Ce. 
Byllesby & Co. H. M. 
Dixon-Smith Engineering Co. 
Electrical Engineers’ Equipment 


Co. 
Jackson, 


ler. 

New England Baginecring Co. 

Nerton & Bird. 

Pillsbury, Chas. A. 

Sargent & Lundy. 

Schott Co., 

Stone & Webster " Engineering 

Corporation. 

Turner Improvement Ce., J. W. 

Western Blectrie Co. 

White Companies, J. G. 

Woodmansee & Davidsen, Inc. 
ENGINES, Gas and Gaeoline. 
Allis - Chalmers Manufacturing 


Co. 
Fairbanks, Morse & Co. 
Westinghouse Machine Ce. 
ENG Oil. 


Fairbanks, Morse & Ce. 
Venn-Severn Machine Co. 
—- 


0. 
Allis - Chalmers Manufacturing 
Ridgway Dynamo & Engine Co. 
Westinghouse Machine Co. 
EXTINGUISHERS. 


, Fire. 
Electric Operations Co., Inc. 
Johns-Manville Ce., H. W. 


Motor 
Central Bilectric Co. 
Century Electric Co. 
Crocker-Wheeler Co. 
Emerson Electric Mfg. Ceo. 
Fairbanks, Morse & Co. 
Fort Wayne Electric Works, 
General Wilectric “9s. 
Hamilton-Beach Mfg. Co. 
Hunter Fan & Motor Ce. 
Manhattan ae Supply Co. 


Wagner Miec. Mfg. 


Western Electric Co. 
Weeeoneuss Electric & Mfg. 


0. 
FAULT FINDEBS, Electric. 
Electric Centreller & Mfg. Ce. 


FIBRE. 
Diamond State Fibre Co. 
FIRE 


The Palmer Electric « Manufac- 
turing Co. 
EPLA 
General Electric 
bet ~pemnenens Hieciric & Mfg. 
o. 
FITTINGS, Conduit T 
Eatrance Caps. 
Killark Electric Mfg. Co. 
National Metal Meiding Co, 
Sprague Eleetric Werks. 
FIXTURES, Electric and Gas. 
Beardsiee Chandelier Mfg. Co. 
Benjamin Electric Co. 
Central Biectric Co. 
Deita-Star Bilectric Co. 
Edwards Lighting Fixture Co. 
Eleetric Operations Co., Inc, 
Faries Mfg. Co. 
Federal Sign System (Blectric). 
women, moon Co. 
Indirec 


White Co. 
FIATURES, +t Lighting. 
Central Electric Co. 
Federal Sign System (Blectric). 
General Diectric Co. 
Johns-Manville Ce., H. W. 
FIXTURES, Shew Case. 
Benjamin Blectric Mfg. Ce. 


Central Electric Ce. 
aS Eae. “Bier Co, H. W. 


FLASH 
Bissell Co. F. 
Campbell Electric Ca 
GHTS. 


Delta Bilectric Ce. 
Kruschke, R. C, 
Lineoln Electric Works. 
Merchant Engineers Corperatien. 
Metal Specialties Mfg. Ce. 
Niagara Searchlight Ce. 
Usona Mfg. Co. 

FLAT IRONS, Electric. 
Central Blectrie Co. 
Cutler-Hammer Mfg. Ce, 
General Electric Co. 
Manhattan Electrical Supply Co. 
Simplex Electric Heating Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
FLUXES, Seldering. 
Allen — Inc., L. B. 
Blake Signal & Mfg. Ce. 
Burnley Battery & Mfg. 
Chicago Fuse Mfg. Ce. 
Johns-Manville Ce., H. ‘w. 
McGill Mfg. Co. 
Manhattan Electrical Supply Co. 
Western Electric Ce. 
FORGINGS. 
American Bridge Ce. 
FUSE PLUGS. 
Andersen Mfg. Co., 
J. M. 
D & W Fuse Co. 
Daum Co., A. F. 
General Hlectric Co. 
Johns-Manville Co., H. W. 
Stanley & Patterson. 
Western Blectric Co. 
bey neue Electric & Mfg. 


FUSE. ‘WIRE. 
General Electric Co. 
Western Electric Co. 


Central Blectric Co. 
ae Fuse Mfg. Co. 
& W Fuse Co. 


a A. F., Co. 
Delta-Star Electric Ce. 
Detroit Fuse & Mfg. Co. 
Economy Fuse & Mfg. Co. 
General BDlectrie Co. 
Johns-Manville Co., H. W. 
Metropolitan Engineering 
Multi Refillable Fuse Co. 
Schweitzer & \ ee Inc, 
Trio s. 

Westinghouse *Blectric & Mfg. 


Co. 
GATES, HEAD. , 
American Bridge Co. 
GEARS, Rawhide and Composi- 


Diamond State Fibre Co. 

ae Electric Co. 
Morse Chain Co. 

New Process Gear Corp. 





Co. 


Albert & 


Co. 


G 


ENERATORS. 
= - Chalmers Manufacturing 


0. 
Crocker-Wheeler Co. 
Eck Dyname & Motor Co. 
Fairbanks, Morse & Co. 
Fert Wayne Blectric Works. 
'o. 


General ectric 

Ridgway Dynamo & Engine Co. 
Trium Miectric Co. 

Wagner Bilec. Mfg. Co. 
Westinghouse Electric & Mfg. 


0. 

GLASSWARE, [iluminating. 
Central Bilectric Co. 

Works of General 


Elec. Co. 
Pittsburgh Reflector & Illumi- 
we Co. 
Western Pg Co. 
GLOBES, Are 
(Outer 'e 
General Electrie Co. 


Holophane Works of Genora! 
Blec. Ca. 


Holophane 





Phoentx Glass Ce. 
Westerr Blectric Co. 


GROUN 


Co 
INSULATING 


INSULATING 
COMPOUND 


Co. 
INSULATION 
iti 


INSULATORS, Are Lam 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


et ~“enamane Miectrie & Mfsz. 


GRAP. 


Joseph. 
b om 


‘HITE, 
Dixon Crucible Co., 
DERS. 


Hamilton-Beach Mfg. 
Wisconsin Electric 
CLAMPS. 


GROUND 


Blackburn Specialty Co. 
Federal Sign — sw (Bleetrie). 
General Electr Ce. 

Hart Mfg. co 
Hubbard & Co. 
Sprague Electric Works, 
Thomas & Betts Co. 
wrentere Blectrie Co. 
G DEVIC 
Blackburn, Speciality Co, 

‘edera. gn System (Blectric). 
AR Lone aera , 


DP. 
Benjamin Electric Mfg. Co. 
Flexible Steel Lacing Co. 
Hubbell, Inc., Harvey. 
MeOH. mee Co, H. W. 


McGill M 
GUY C 


American Steel & 
Hubbard & Co. wae Oe 
DRY 


Electric. 
Central Telephone & Blec. Ce, 
Hamilton-Beach Mfg. Co. 
Lindstrom, Smith Co. 


Shelton Blectri 
HANGERS, 4 


Conduit and ding. 
Minerallac Electric — 


Western Electri 
HANG OLAni 


Bissell Ce., F. 

Minerallac Bleetric Co. 

Ohio Brass Co. 

Ostrander & Co., W, R. 

Pass & Seymour, Inc. 

Sprague Electric Co. 

Standard Ss ko Cable Ce, 
Thomas & Betts 

White Co., T. &. 

EATERS, 


tric, 
Cutler-Hammer Mfg. Ce. 
General Electric Co. 
Johns-Manville Co., H. W. 
Simplex Electric Heating Co. 
Western Blectric Co. 
Westinghouse Electric & Mfg. 


HEATING SYST. 
EMS, Hxhaust 


sens District Sst 
MOISTING MA MACHINERY, ine 


_ - Chalmers Manufacturing 


Fairbanks, Morse & Co. 
General Electric Co. 
HOUSES, Pole or Pilot. 

Bissell Co., F. 


HYDRAULIC MACHINERY. 


os - Chalmers Manufacturing 


INSTRUMENTS. 


Bristol Co. 
Electric Controller & Mfg. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Johns-Manville Co., H. W. 
Leeds & Northup Co. 
eee Blectrical ‘supply Ce. 
etropolitan ngineering Co, 
Roller-Smith Co. . 
Schweitzer & Conrad, Inc. 
States Co. 


Wagner Elec. Mfg. Co. 
Westinghouse Electric & Mfg. 
‘0. 
Weston Electrical Instrument 

SULATING 

Dickinson Mfg. Co. 

Walpole Tire & Rubber Co, 
Westinghouse Electric & Mfg. 


MACHINERY. 
Hubbell, Inc., Harvey. 
New England Butt Zo. 


PAINTS 
8. 


Chicago Mica Co. 

Dickinson Mfg. Co. 
Johns-Manville Co., H. W. 
McGill Mfg. Co. 

Mica Insulator Co. 

Minerallac Blectric Co. 
Packard Electric Co. 
Sherwin-Williams Co. 

Standard Paint Co. 

Standard waserqzosed Cable Ce. 
Walpole Tire & Rubber Co, 
Westinghouse Electric & MyYg. 


, Hard Rubber Com- 
Ete. 


Position, 
Dickinson Mfg. Co. 
General Bakelite Ng 
Hemming Mfg. 
het ~Weneumatan Blectrie & Mfg. 
Pp. 
Anderson Mfg. Albert & 
Cutter Co., George. 
General Electric Co. 
Johns-Manville Co., H. W. 
bet -~enencen Electric & 
‘0. 
INSULATORS; 
General Electric Co. 
Hemingray Glass Coe. 
Locke, ed M. 
Western Electric Co. 
Westinghouse Electric & Mfz. 


TNSULATORS. _— Voltage. 
Dickinson Mfg. Ce. 
Electrical Engineers’ Equipment 


Co. 
General Devices & Vittings Ca 


Co., 


Mfg. 


































































@eneral BDiectric Co. 
ed M, 
Thomas, R., & Sons Co, 
Weetnehouse Blectrie & Mfg. 
iNSULATORS, Wood. 
Mineraliac Electric Coe. 
Westinghouse Electric & Mfg. 


Co. 
iRLDIO-PLATINUM. 


4 Battery (Ginss). 
Hemingray Glass Ce. 
JOINTS, Cable. 


General Electric Co, 
JOINTS, Fixture Insulating. 
Faries Mfg. Co. 
Federal Sign System (Blectrie). 
Thomas & Betts Co. 
KITCHEN CABINETS. 
Federal Sign System 
LACQUER, Metal. 
General Bakelite Co. 


Co., 


(Blectrie). 


8, 
Anderson Mfg. Albert & 
J. 
Central Electric Co. 
Fort Wayne Electric 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Works. 


Incandescent. 

Electric Co. 

Lamp & Lighting Co. 

Deuth & Co 

Edison Lamp Works of General 
Bilectric Co. 

Franklin Electric Mfg. Co. 

Hygrade Ine. p Co. 

Kentucky Blectrical Co., Ine. 

Lux — Pa : 

Metalyte Co., Inc. 

National Lamp Works of Gen- 
eral Electric Company, com- 
rising the following mem- 
er divisions: 

American Electric Lamp Di- 
vision. 

Banner Electric Division. 
—. Econemy Lamp Dit 
visio 

Brilliant Electric Division, 

Bryan-Marsh Dlectric Divi 


sion. 
Buckeye Blectric Division. 
Colonial Electric Divieion. 
Columbia Incandescent Lamt 
Division. 
Economical Lamp 
Division. 
Elux Miniature 


sion. 

Federal Miniature Lamp Divti- 
sion. 

Fostoria Incandescent Lamp 
Division. 

General Incandescent Lamg 
Division. 

Monarch Incandescent Lamp 
Division. 

Munder Electric Division. 

Packard Lamp Division. 

Peerless Lamp Division. 

Shelby Lamp Division. 

Standard Electric Division. 


Central 
D« 


Electric 
Lamp Divi- 


Sterling Blectric Lamp Divi- 
sion. 

Sunbeam Incandescent Lamp 
Division. 


New York Electric Lamp Ce. 
Western Electric Co. 
Westinghouse Lamp Ce. 
LAMPS, Vapor and Vacuum Tube. 
Cooper Hewitt Electric Co. 
General Blectric Co. 
LANTERNS. 
Central Telephone & Elec. Co 
Federal Sign System (Electric). 
Manhattan Electrical Supply Co. 
Metal Specialties Mfg. Co. 
Merchant aneeneere Corp. 
Usona we bids 
LIGHTIN ANTS. 
Croeker-Wheeler Ce. 
Fairbanks, Morse & Co. 
General Electric Co. 
Ridgway Dynamo & Engine Co 
Westinghouse Electric & Mfg 
Co. 


LIGHTNING ARRESTERS. 
Anderson Mfg. Co., Albert & 


Central Electric Co. 
Delta-Star Electric Co. 
General Electric Co. 

Hubbard & Co. 

Ohio Brass Co. 

Schweitzer & Conrad, Inc. 

a? mene Electric & Mfg. 


LiGHTs. Desk. 
Aladdin Lamp Corperation. 
Delta Electric Co. 
Faries Mfg. Co. 
Federal Sign System (Blectric). 
Johns-Manville Co., H. W. 
Stanley & Patterson. 
Usona Mfg. Co. 
LIGHTS, Stage. 
Bissell Co., F. 
General Blectric Co. 
Klieg! Bros. 
Universal Electric Stage Light- 


ing Co. 
LINE MATERIALS. 


Anioreea Mfg. Co., Albert & 
Centrai Bleetric Co. 
General Blectric Co 
Hubbard & Co. 
H. Ww. 


Johns-Manville Co., 
Fred M. 


Locke, 
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Ohio Brass Co. 
Western Biectric Co. 
Wyeneneass Electric & Mfg. 


0. 
LOCOMOTIVES, 
General Electric C 
Westinghouse Electric & Mfg. 
o. 
LUBRICANTS. 
Dearborn Chemical Co. 


Electric. 


Dixon Crucible Co., Joseph. 
LUGS. 
Chicago Fuse Mfg. Co. 


Delta-Star Electric Co, 
Electrical Engineers’ Equipment 


Co. 
General Devices & Fittings Co. 
General Electric Co. 
Multi Refillable Fuse Co. 
Trumbull Electric Mfg. Co. 
MAGNETIC SWITCH CONTROL- 
LERS. 


Cutler-Hammer Mfg 
Electric Controller 
General Electric Ce. 
Sundh Electric Co. 
oo Electric & Mfg. 
MAGNETOS, MAGNETO-GENERB- 
ATORS AND BE 
Manhattan Electrical Supply Co. 
Western Electric Co. 
MAG ition. 
General Electric Co. 
Manhattan Electrical Supply Co. 
MAGNETS, Electro. 
Acme Wire Co. 
Belden Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller *. Mfg. Co. 
General Electric Co. 
Manhattan Electrical Supply Co. 
Sundh Electric Co, 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
MAGNETS, Lifting. 
Cutler-Hammer Mfg. 
Electric Controller & Mie. Co. 
Sundh Electric Co. 
Western Electric Co. 
MAGNETS, Permanent. 
Western Electric Co. 
ARINE XTUR 
Benjamin Electric Mfg. Co. 
Delta-Star Electric Co. 
General Electric Co. 
MAST AR 
Brady Electric Mfg. Co. 
Cutter Co., George. 

Fort Wayne Electric Works. 
Pittsburgh Transformer Coe. 
MEASURING MACHINES (For 

Wire M ). 
Minneapolis Electric & Con- 
struction Co. 
New England Butt Co. 
AL FITTING 


La] Rt Co. 
METAL SHEARS. 
ian Patented Tools 
METERS, Recording. 
Bristol Co. 
General Electric Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Electric & Mfg. 
o. 


Cc 
MICA, 
Chicage Mica Co. 
Mica Insulator Co. 
Munsell & Co., Eugene. 
Ine. 


Star Mica Mining Co., 
MINING MACHINERY (Metor 


Driven). 
Allis - Chalmers Manufacturing 


Co. 


Co. 
Fairbanks, Morse & Co. 
General Electric Co. 
aes Electric & Mfg. 
Co. 


MOLDED INSULATION. 
Cutler-Hammer Mfg. Co. 
General Bakelite Co. 

Hemming Mfg. Co. 
he’ eames Eleetric & Mfg. 


MOTORS AND DYNAMOS. 
Advance Electric Co. 
Allis - Chalmers Manufacturing 


Co. 
Central , Electric Co. 
Century Electric Co. 
Crocker-Wheeler Co. 
Eck Dynamo & Motor Co. 
Emerson Electric Mfg. Co. 
Fairbanks, Morse & Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
Hamilton-Beach Mfg. Co. 
Kentucky Electrical Co., Ine. 
Lincoln Electric Co. 
Pan Electric Mfg. Co. 
Peerless Electric o 
Ridgway ne © Engine Co. 
Robbins & Myers 
Sprague Electric Works. 
Triumph Electric Co. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


0. 

Wisconsin Electric Co. 
MOULDING. 

National Metal sens Co. 

Stanley & Patt 

Trumbull Electric ’ Mfe. Co. 
OZONIZERS. 

Federal Sign System (Electric). 

General Blectric Co. 
PACKING, Steam. 

Johns-Manville Co., H. W. 

New York ———— Wire Co. 
PAINTS, 

Dixon Crucible Co. Jorep¥ 

Johns-Manville Co., 4. 4 





Standard Paint Co. 
Walpole Tire & Rubber Co. 
Western Electric Co. 


Starrett Electric Co. 
Trio Mfg. Co. 
Trumbull - Vanderpoel Blectric 


ARDS. 
Dievteen Testing Laberatories. 
PIGT. FLEXIBLE 


LEADS. 
Belden Mfg. 


Co. 
Rome Wire Co. 
PINS AND BRACKETS, Weed. 
Bissell 


_ F. 
— Engineers’ Equipment 


General Devices & Fittings Co. 
Minerallac — Co. 
Ohio Brass 
PIPE COVERINGS, STEAM. 
American District Steam Co. 
Johns-Manville Co., H. W. 
i (Pole ). 
Bissell Co., ° 
Hubbard & Co. 
Oshkosh Mfg. Co. 
PLATIN 
American Platinum Works. 
Baker & Co., Inc. 
PLI . e Cutting. 
Johns-Manville Co., H. W. 
Klein & Sons, Mathias. 
— AND RECEPTACLES, 


Flus) 
Delta-Star Electric Co. 
General Electric Co. 
Hart Mfg. Co. 
Manhattan Electrical Supply Ce. 
Trumbull! Electric Mfg. Co. 
— AND RECEPTACLES, 


Chelten Electric Co. 
General Electric Co. 
Hubbell, Harvey. 


Manhattan Electrical Supply Co. 

Stanley & Patterson. 

Western Electric Co. 
POLES, Concrete. 

American Steel & Wire Co. 

LES, TREATED. 

Lindsley Bros. Co. 

Page & Hill Co. 

Valentine-Clark Co. 
POLES, TROLLEY. 

American Bridge Co. 
POLES. Wood. 

Bell Lumber Co. 


Deal Lumber Co., L. K. 
Duluth Log Co. 

Fowler Co., John H. 

Hur bird Lumber Co. 
Larson Bros, — Co. 
Lindsley Bros. 
MacGillis & Gibbe Co., 
National Pole Co. 
Naugle Pole & Tie Co. 
Page & Hill Co. 
Sandpoint Lumber & Pole Co., 


Co. 
Ww. C. 


Inc, 


td. 
Southern Exchange 
Sterling & Son Co., 
Torrey Cedar Co. 
Valentine-Clark Co. 
Western Electric Co. 
Zenith Cedar Co. 


POLE STEPS. 
American Steel & 
ee Mfg. Co., 


Cutter Co., George. 

Hubbard & Co. 

Oshkosh Mfg. Co. 
PORCELAIN, Special Shapes. 

Cook Pottery Co. 

Findlay Electric Porcelain Co. 

Genera! Porcelain Co. 

Pass & Seymour, Inc. 

Peru Electric Co. 

Star Porcelain Co. 

Thomas, R., & Sons Ca. 

Westinghouse Electric & Mfg. 


Wire Co. 


Albert & 


. & 
. Standard. 
Cook Pottery Co. 
General Flectric Co. 
General Porcelain Co. 
Tilinois Electric Porceiain Co. 
Ohio Brass Co, 
Pass & Seymour, Inc. 
Star Porcelain Co. 


Thomas, Sons Co. 
Westinghouse Electric & Mfg. 
White Co., T. C. 

PORTABLES. Electric Reading 

Lar na. 

Aladdin Lamp Corporation. 
Daisy Woodcraft Co. 
Faries Mfg. Co. 
Franks Mfg. Co. 
Ideal Lamp Mfg. Co. 
Johns-Manville Co., H. W. 
Leindorf Electric Light Co., Inc. 
Metal Specialties fg. Co. 


Phoenix Glass Co. 
Teona Mfe Co 
Wallace Novelty Co. 
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POTENTIONNS 
Leeds & Northrup Co, 
AND 


POTHEAI 
Bissell Co., F. 
Brady Electric Mfg. Co. 
Central Electric Co, 
— -Star Electric Co, 
— Engineers’ Equipment 


General Devices & F 

General Electric Co. stings Ga 
Minerallac Electric Co. 
Okonite Co., The. 

Schweitzer & Conrad, Ine. 
Standard Underground Cable 


Co, 
POWER TRAN 
HAINS. » SMISSION 





PRESERVATIVES, Wood. 

General Bakelite Co. 

Lindsley Brothers Co. 
PRODUCERS, Gas. 

-_ - Chalmers Manufacturing 

Fairbanks, Morse & Co. 
PROcECrOnS. moshine Co. 

i ectric, Sea 
Lights.) red 


Fort Wayne Electrie Works 
General Electric Co. 
Niagara Searchlight Co. 
ss te Telephone. 


Fuse Co. 
PYROMETEES, Electric. 
Bristol Co. 
Leeds & Northrup Co. 
PULLEYS, Are Lamp. 
Fort Wayne Blec. Works. 
Cutter Co., George. 
Fairbanks, Morse & Co. 
PUMPS, 8 AND POWER, 
Fairbanks, Morse & Co. 
Water. 
- ~ - Chalmers Manufacturing 
0. 
Fairbanks, Morse & Co. 
PUSH BU 
Central Electric Co. 
Chelten Electric Co. 
Cutler-Hammer Mfg. Co. 
Manhattan Electrica! Supply Ces 
Pass & Seymour, Inc. 
Western Electric Co. 
CKS AND RINGS. Telephone 
buting. 
Bissell Co., F. 


General Electric Co. 

Lee Electric Radiator Co 
RAIL BONDS. 

American Steel & Wire Co 

General Electric Co. 

Johns-Manville Co., H. W. 

Ohio Brass Co. 

Rail Joint Co. 

Western Electric Co 
RAIL JOINTS. 

Rail Joint Co. 


Ohio Brass Co. 

Western Electric Co. 

RAIL BOND 

Roller-Smith Co. 

a SPECIALTIES, Elee- 

ic. 

Anderson Mfg. Co., Albert @ 
J. M 


Blake Signal & Mfg. Co. 
General Electric Co. 
Johns-Manville Co., 
Ohio Brass Co. 
Rail Joint Co. 
Western Electric Co. 

Le ~-ensgutunas Eleetric @ Mfe 


RECEPTA CLES, Sign. 

Benjamin Electric Mfg. Co. 

Federal Sign System (Electric 

General Electric Co. 

Pass Seymour, Inc. 

Stanley & Patterson. 

ACLES, Weathe 

Federal Sign System ( 
General Blectric Co. 
Pass & Seymour, Inc. 
Stanley & Patterson. 
ECORD Time. 
Bristol Company. 


lectrie). 


General Electric Co. 
Wagner Elec. Mfg. Co. 
bet . ~aeemnnec Electric 


REELS, Wire. 
Klein & Son, Mathias. 
Minneapolis Elec. & 
Oshkosh Mfg. Co. 
CTORS, Mirre 
Holophane Works 
Elec. Co. 


Johns-Manville Co., H. 
en Reflector & _ —_ 
0. 


@ Mfe 


Const. Co 


r. 
of Geners! 


Cammonwealth Edison 
General Electric Co. 
Wevetngneuss Electric & Mfg. 


AESISTANCE. Banks and Units 
Cutler-Hammer Mfg. Ce. 

Dixon Crucible Co., Jos: 
Electric Controller & Mfg. Ce. 
General Blectric Co. 

Sprague Electric Works. 

Sundh Electric Co, 

Ww mard Biectric Ca. 
Western Blectric Co. 








December 25, 1915 


Co. 

RESISTANCE WIRE & RIBBON. 
—— Steel & Wire Co. 
Belden Mfg. Coe. 

Driver-Harris Wire Co. 
General Electric Co. 
Moore, Alfred F. 
NG CONTROLLERS 
KEVERSIS 


jer-Hammer Mfg. “Co. 
Goctric Controller & Mfg. Co. 
General Electric Co. 
—— Electric & Mfg. 


naeOuts - —_ Manufacturing 


Campbell Electric Co. 
Cutler-Hammer Mfg. Co. 
Blectric Controller & Mfg. Co. 
Fort Wayne Electric Works. 
General Electric Co. 

Sundh Electric Co. 

Sprague Electric Co. 

Ward Leonard Electric Co. 
Western Electric Co. 
ween rhouse Electric & Mfg. 


eOLLE R BEARINGS. 

Hyatt Roller Bearing Ce. 
RUNWAYS, CRANE. 

American Bridge Co. 

A 
st anks, Morse & Co. 
4ECOND HAND MACHINERY. 

Boustead Electric & Mfg. Co. 

Genera! Electric Co. 

Gregory Electric Co. 
sHADE HOLDERS. 

Bridgeport Brass Co. 

Faries Mfg. Co. 

General Electric Co. 

Hubbell, Inc., Harvey. 

Western Blectric Co. 

SHADES, ASBESTOS. 

Asbesto-Gleam Mfg. 
SHADES, Me 

Benjamin Electric Mfg. 

Central Electric Co. 

Cutter Co., George. 

Faries Mfg. Co. 

Federal Sign System (Electric). 

Hubbell, Inc., Harvey. 

Ostrander & Co., W. R. 

Holophane Works of General 

Elec. Co. 

Passe & Seymour, Inc. 

SHEDS, COAL STORAGE. 

American Bridge Co. 

Fairbanks, Morse & Co. 
SHEDS, IN. 

American Bridge Co. 

SHEETS, Iron and Steel. 

American Sheet & Tin Plate Co. 
sHOCK ABSORBERS. 
Benjamin Electric Mfg. Co. 
SHOE DRYERS, os 
Hamilton-Beach Mfg. Co. 
SIGNS, Electric. 

Federal Sign System (Electric). 
sLATE, 


Davis Slate & Mfg. Co. 
SLEEVINGS. 
Belden Mfg. Co. 
*hicago Mica Co. 
Johns-Manville Co., H. 


Co. 
Co, 


Standard Underground nate 
Co. 
SLEEVES, Paper. 
Standard Underground Cable 
Co. 


“OCKETS AND RECEPTACLES. 


Benjamin Electric Mfg. Co. 
Best Electric Co. 

Central Electric Co. 
Cutler-Hammer Mfg. Co, 


Dickinson Mfg. Co. 

Faries Mfg. Co. 

Federal Sign System (Electric). 

General Electric Co. 

Hubbell, Inc., Harvey. 

Johns-Manville Co., H. W. 

Ostrander & Co., W. R. 

Pass & Seymour, Inc. 

Trumbull Electric Mfg. 

= estern Electric Co. 
Veena Electric & Mf. 


Wirt Co. 
SOCKETS, LOCKING. 
Best Electric Co. 
General Electric Co. 
Pass & Seymour, Inc. 
SOLDERING IRONS. 
mennattan Electrical 
° 
Simplex Electric Heating 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


*PRINGS, 
American Platinum Works. 
American — 6 Neb Co. 


Manross & So F. 
SPROCKETS, “Silent Chain. 


Morse Chain Co. 
STA 


Co. 


Supply 
Co. 


American Bridge 
STAGE LIGHTING CrraRarus. 
Anserees Mfg. Co., Albert & 


General Electric Co. 
Johns-Manville Co., H. W. 
Sundh Electric Zo. 

STAND ELLS. 
Leeds & Northrup 


STERILI 


STOVES, 


SUB-STATIONS, 


SWITCHBOARDS. 





Co. 
“—_ Electrical Itnstrument 


STAPLES AND TACKS, Insulat- 


Blake Signal & Mfg. Co. 

STATIONS, COALING. 
American Bridge Co. 
Fairban Morse & 


ks, 
STATIONS, ELEVATED RAIt - 
WAY. 


American Bridge Co. 
EL, Structural and Tool. 
American Bridge Co. 

ZERS, Instrument. 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Westinghouse Electric & Mfg. 


STOKERS, Mechanical. 
Babcock & Wilcox Co. 


Westinghouse Machine Co. 
LECTRIC, 

General Electric Co. 

Globe Stove & Range Co. 

Hughes Electric Heating Co. 

Lindstrom, Smith Co. 


Manhattan Electrical Supply 
0. 

Westen Electric & Mfg. 
°. 

STRAIN INSULATORS. 
— Mfg. Co., Albert & 
Generai Electric Co. 
Johns-Manville Co., H. W. 


Ohio Brass Co. 


STREET LIGHTING FIXTURES, 


candescent, 

Benjamin Electric Mfg. Co. 
Brady Electric Mfg. Co. 
Central Electric Co. 
Cutter Ce., George. 
Delta-Star Electric Co. 
Federal Sign System (Biectric. 
Fert Wayne Electric Werks. 
General Electric Co. 
Hubbell, Inc., Harvey. 
Pittsburgh Transformer Co. 
OUTDOOR. 
Delta-Star Electric Co. 
Railway & Industrial Engineer- 

ing Co. 

Schweitzer & Canrad, Inc 


SUPPL Ww Electrical. 


Bissell & Co., F. 

Central Blectric Co. 

Commonwealth Edison Co. 

Illinois Electric Co. 

Manhattan Electrical Supply 
Co. 

Stanley & Patterson. 

Western Electric Co. 

(Switchboards 
and Panel Boards.) 

—_ - Chalmers Manufacturing 


Electric Controller & Mfg. Co. 
Electrical Testing Co. 
Electrical Testing I-aboratories. 
Fort Wayne Electric Works. 
General Electric Co. 

Globe Electric Co. 

Metropolitan Engineering Co. 
Starrett Electric Co. 
Trio Mfg. Co. 
Trumbull Electric Mfg. 


Co. 
— -Vanderpoe!l iec. Mfg. 
0. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
SWITCHBOARDS, Theater. 


Delta-Star Electric Co. 
Electrical Testing Co. 
Electrical Testing Laborateries. 
Pa Electric Mfg. Co. 


SWITC 


Allis - Chalmers Manufacturing 


Co. 
Anderson Mfg. Co., Albert & 
Benjamin Elec. Mfg. Co. 
Bissell Co., F. 
Central Electric Co. 
Chelten Electric Co. 
Columbia Meta: Box 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. 
Cutter Co., George. 
D & W Fuse Co. 
Delta-Star Electric Co. 
Detroit Fuse & Mfg. Co. 
Electric Controller & Mfg. Co. 
— Engineers’ Equipment 


Devices & Fittings Co. 
Electric Co. 


Co 
Co 


0. 
Genera! 
General 
Hart Mfg. Co. 

Hubbell, Tne. “Harvey. 
Johns-Manville Co., H. W. 
Manhattan Electrical Supply Co. 
Metropolitan Engineering Co 
Minerallac Electric Co. 
Newton Mfg. Co. 
Ostrander & Co., W. R. 
Palmer Elec. & Mfg. Co. 
Pass & Seymour, Inc. 
Sundh Electric Co. 
Schweitzer & Conrad, Inc 
Trio Mfg. Co. 

Trumbull! Electric Mfg. Co. 
Trumbull-Vanderpoel Elec. Mfg. 

To. 

Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
TANKS, OIL STORAGE. 


American Bridge Co. 
ANKS, WATER. 
American Bridge Co. 


TAPE, INSULATING 


American Electrical Works. 
Belden Mfg. Co. 


Central Electric Co. 


Chicago Mica Co. 


TELEPH es 


TOOLS, 


TOOLS, 


TOOLS, 


TOOLS, Portable 


TOWERS, 
SION. 


TOYS AND NOVELTIES. 


Co. 
TRANSMISSION CHAINS. 
TRANSMISSION MACHINER 


Morse Chain Co. 
TRANSMISSION MATERIAL. 


TREE INSULATORS. 
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D & W Fuse Co. 

General Electric Co. 
Johns-Manville Co., H. 

Kerite Insulated Wire a “Cable 


Ce. 
Marion Insulated Wire & Rub- 
be 


r Co, 
Mica Insulator Co. 

Minerallac Bleetric Co. 

New York Insulated Wire Co, 
Packard Electric Co. 

Okonite Co., The. 

Standard Paint Co. 

Standard Underground Cable 


Co. 
Walpole Tire & Rubber Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


a. 
TAPS, Current, 


Benjamin Electnic Mfg. Co. 

Hubbell, Inc., Harvey. 

Jordan Bros., Inc. 

Manhattaa’ Electrical 
Coe. 

Pass & Seymour, [nc. 

AND SWITCH- 

BOA 


RDS. 
Central Electric Co. 
Central Telephone & Blectric 


Electrical 


Supply 


‘0. 
Manhattan Supply 


0. 
Stanley & Patterson. 
Western Electric Co. 


TESTING LABORATORIES. 


Electrical Testing Laboratories, 


Inc. 
THERMOMETERS, Electric. 


Bristol Company. 
hosts m Northrup. 
ay - h ESSED STEEL. 


—~R.... Bridge Co. 
ITCH 


TIME SW: 


ES. 
Hartford Time Switch Co. 


TOGGLE BOLTS. 


Cutter Co., George. 
Cable Pulling. 
American Steel & Wire 
General Electric Co. 
Hazard Mfg. Co. 
Hubbard & Co. 

Packard Electric Co. 
Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable 


Ce. 


Commutator Truing. 
Fort Wayne Electric Worka. 
General Electric Co. 
Jordan Bros., Inc. 
Linemen’s. 

Central Electric Co. 
Hubbard & Coa 

Klein & Sons, Mathias. 
Oshkesh Mfg. Co. 

Schweitzer & Conrad, Inc. 
Smith & Hemenway Co., Ine. 
Sprague Electric Works. 


TOOLS, Pipe Fitting. 


Borden Company, The. 


Electric Polish- 
ers, Buffers, Drills, Grinders, 
Hammers 


Clark Electric Co., Jas., Jr. 
Emerson Electric Mfg. Co. 
Fort Wayne Electric Works. 
General Electrie Co. 
Hamilton-Beach Co. 

Orr & Lockett Hardware Co. 
Robbins & Meyers Co. 
Sprague Electric Works. 
Western Electric Co. 


TOOLS, Threading. 


Borden Company, The. 


a AND FURNACES, 
Bridgeport _ Co. 


McGill Mfg. 


WINDLASSES, 
Brady Electric Mfg. 





seam O-Lite a. Ine. 

‘OWERS, £LECTRIC, ene 
MISSION. 

American Bridge Co. 

STEEL TRANSMIS- | 

American Bridge Co. 

Manhattan Electrical. 
Co, 

Stanley & Patterson. 
RANSFORM 

Allis - Chalmers Manufacturing | 


Supply 


Co. 
Central Electric Co. 
Crocker-Wheeler Co. 
Duncan Electric Mfg. Co. 
Fort Wayne Electric Works. 
Genera! Electric Co. 
Kuhiman Electric Co. 
— Electrica) Supply 
°. 
Moloney Electric Co. 
Packard Electric Co. 
Pittsburgh Transformer Co. 
Wagner Electric Mfg. Co. 
Westinghouse DBlectric & Mfg. 


Morse Chain Co. 


—_ - Chalmers oa 
0. 

Fairbanks, Morse & Co. 
General Electric Co. 
Johns-Manville Co., H. W. 


— Mfg. Co., Albert & 
Cutter Co., George. 

Dickinson Mfz. Co. 

Ohio Brass Co. 





\ 






TROLLEY WHEELS. 
General Electric Co. 
8 CHAIRS. 


White Ce., T. C. 
RU 8S. ROOF. 
American Bridge Co. 
TUBING, Brass and Copper. 
Alphaduct Co. 
Bridgeport Brass Co. 
Faries Mfg. ‘0. 
TURBINE GOVERNORS. 
Allis - Chalmers Manufacturir..« 


Co. 
General Electric Co. 
Westinghouse Machine Co. 
TURBINES, STE 


a - Chalmers Manufacturing 
°. 
General Electric Co. 
Ridgway Dynamo & Engine Ce 
Westinghouse Machine Co. 
TURBINES, Water. 
— - Chalmers Manufacturing 


UNDERGROUN D INSTALLA- 
TIONS. 


Gest, G. M. 
Graner-Mahoney Gonmaetng Ce 
Metropolitan Engineering Co. 
Standard Underground Cable Ce 
Turner Improvement Co., J. 
VACUUM CLEANERS. 
Central Electric Co. 
Federal Sign System (BDlectric: 
Lindstrom, Smith Co. 
Western Electric Co. 
Wisconsin Electric Co. 
VARNISH, Insulating. 
Chicago Mica Co, 
General Blectric Co. 
Minerallae Electric Co 
Packard Electric Co. 
Sherwin-Williams Co. 
Standard Paint Co. 
Standard Underground 


Ce. 
Walpole Tire & Rubber Co. 
Westinghouse Electric & Mfe 


Co. 
VIBRATORS. 
Hamilton-Beach Mfg. Co. 
Lindstrom, Smit ¥ _ 
Shelton Electric 
WASHERS, Clothes. (Motor Driv- 


Onbee 


en 
Automatic Elec. Washer Co. 
Capital Electric Co. 
Fairbanks, Morse & 
Federal Sign System ,, 
Horton Mfg. _, 
Meadows Mfg. Co. 
Western Electric Co. 
White Lily Mfg. Co. 
WATTMETERS, paneepatins. 
Duncan Electric Mfg. 
Federal Sign System (Biectrie: 
Fort Wayne Electric Works. 
General Electric Co. 
Roller-Smith Co. 
Sangamo Electric Co. 
ba gg Elec. & Mfg. Ce 


WINDERS, tro-Magnet. 
Belden Mfg. “Co. 
Hubbard & Co. 


Co. 
Cutter Co., —— 
Hubbard & 
WIRE ASBESTOS COVERED. 
Belden Mfg. Co. 
Johns-Manville Co., H. W. 
WIRE, Bare and Insulated. 
American Electrical Worka 
American Insulated Wire & Ca 
ble Co. 
American Steel & Wire Co. 
Atlantic Insulated Wire & (sa 
ble Co. 
Belden Mtg. Co. 
Bridgeport Brass Co. 
Chicago Fuse Mfg. Co. 
Dé& Fuse Co. 
Detroit Insulated Wire Co 
Driver-Harris Wire Co. 
Electric Cable Co. 
General Electric Co. 
Habirshaw Wire Co. 
Hazard Mfg. Co. 
Indiana Rubber 
Wire Co. 
—— Insulated Wire & Cable 


& Insulate 


Lowell Insulated Wire Co. 

Mass. Electric Mfg. Co. 

Marion 0 ene Wire & Rub 
ber 

Moore, ‘Alfred F. 

National Conduit & Cable Co 

New York Insulated Wire Co 

Okonite Co., The. 

Phillips, Eugene F. 

Phillips Insulated Wire Co. 

Roebling’s Sons Co., John a 

Rome Wire Co. 

Safety Insulated Wire & Cabi- 


0. 
Simplex Wire & Cable Co. 
Standard Underground Car:- 

Co. ° 
Western Electric Co. 
Westinghouse Electric & M*s 


Co. 
WIRE, Enameled. 


Acme Wire Co. 

American Steel & Wire Co. 
Relden Mfg. Co. 

Mass. Electric Mfg. Co. 
Westinghouse Electric & Mfr 


0. 
WIRELESS APPARATUS. 


Manhattan Electrical Suvvly fo 
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A Electric Bond & Share Co 16 | Lowell Insulated Wire Co...... 10 
| Electric Cable Co..... CO FEA BER Gis cocci scccccstvewda 14 
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American Electrical Works 60 | Manhattan Electrical Supply Co 6 s 
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Co ee ee Reheat a ’ yess 57 
Schwetizer & C ac ‘ : 
Miscellaneous . ° cccce . = earad, In 6 
- 2 : : Siggera, EE. G....... ed 
G Moloney Electric Co —— ‘ 3 a 2 7 
nena Alfred F 10 Simplex Electric Heating ¢o 13 
oore Al eC e ° . 0 
. . . f . Simplex Wire & Cable Co ‘ 
Sabcock & Wilcox Co to Morgan Crucible Co., Ltd...... 45 | 4 - El 4 : able ' 24 
Badt-Westburg Electric Co 57 | General Electric Co. .20, 21, 22. 23 Sprague Electric Works of Gen- 
Beker & Co In 14 |Gest. G. M. " eral Electric Co...... il 
3 > . ‘ 
Barstow & Co., W. 8 7| Gregory Electric Co 44 : Standard Paint Compan; 6 
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Byllesby & Co H. M 7 me home '_ |New England Butt Co......... 10 | Trumbull Electric Mfg. « 13 
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New York Insulated Wire Co.. 60 
. I Northwestern Electric Co...... 46 
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Chicago Fuse Mfg. Co. 7 Co ; 4 
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WHO IN THE ELECTRICAL FIELD? 
Read the Answer in the Names Above 
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ELECTRICAL 
MECHANICAL 
CONSULTING 


| Directory of Engineers 


CONTRACTORS 
SPECIAL 
INTERESTS 



















New York 
Chicago 
Seattle 


| American District Steam Company 


Engineers and Contractors for 
Central Station Heating Systems 


General Offices and Works 
North Tonawanda, N. Y. 


First Nat’l Bk. Bldg. 


D.C. & Wa. B. JACKSON 


ENGINEERS 


CHICAGO BOSTON 
Harris Trust Bldg. 248 Boylston St. 


Plans, Specifications, Supervision of Construction 
General Sup d and M t 













West St. Bldg. 





Fxaminations and Reports 
Financial Investigations and Rate Adjustments 





Hoge Bldg. 
















CHARLES L. PILLSBURY 


CONSULTING, MECHANICAL 
and ELECTRICAL ENGINEER 


Consulting Engineer to 
Minnesota State Board of Control 


Suite 805, Metropolitan ive Bide. 
MINNEAPOLIS, MIN 
























|THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 


Electrical— Civil— Mechanical 
105 S. La Salle Street, 





HARRY A. KINNEY 


CONSULTING and CONTRACTING 
ELECTRICAL ENGINEER 


Specialist in the designing 
and building of Storage 
Battery Lighting Plants, etc. 


CHICAGO 1889—LANSING, MICH.—1915 






















Frederick Sargent Ayres D. Lundy 
Wm. S. Monroe James Lyman 


SARGENT & LUNDY 


ENGINEERS 
1412 EDISON BLDG. 
72 W. Adams Street 

CHICAGO 
























Weston Electrical 


BADT-WESTBURG ELECTRIC C0. 
ELECTRICAL ENGINEERS 


Western Representatives of 


Ward Leonard Electric Co. 
Suite 832 Monadnock Block 


The Light and Development Co. 
OF ST. LOUIS 
Operators of Electric, Gas, Water 
and Street Railway | Properties 
Engineers—Experts in Public 
Utilities Problems 


Suite 750, Rolivey Eachenge Building 
- LOUIS, 





Instrument Co. 


Chicago 




































STONE & WEBSTER 
ENGINEERING 
CORPORATION 


CONSTRUCTING ENGINEERS 
BOSTON, MASS. 


























New York 


Bank 


H. M. BYLLESBY & CO. 
ENGINEERS 


Chicago 
Trinity Bidg. Continental and Commercial Wash. 


LAMAR LYNDON 
CONSULTING ELECTRICAL 


Long Distance ate ial 
and Alternating Current Prob- 
lems a Specialty 


2 Rector Street 







Tacoma 


s- New York 

























and Supplies. 
Coal, Paper, etc. 





Electrical Testing Laboratories, Inc. 
Electrical and Mechanical Laboratories. 


Tests of Electrical Machinery, Apparatus 
Materials of Construction, 
Inspection of Material 
oa Apparatus at Manufactories. 


80th St. and East End Ave., New York, N. Y. 


McMEEN and MILLER 


(Incorporated) 
Samuel G. McMeen Kempster B. Miller 
Leigh S. Keit 
ELECTRICAL and MECHANICAL 
ENGINEERS 


1454 Monadnock Block 
407 Electric Building 








CHICAGO 
CLEVELAND 









Underwriters’ Laboratories 
Under the offic Ui of the 


National Board of Fire Underwriters 


W. H. Merrill, Manager 
Principal Office and Testing Station: Chicago 
Branch Offices in all a Cities 


of the United States 
New York Office, ag by aw St. 
London Office, 48 Westminster Palace Garden 


THE J-G:WHITE COMPANIES 


Contractors 
Operators 


43 EXCHANGE PLACE, NEW YORK 






























Engineers 
Financiers 















109 N. Dearborn St. 


HOLLADAY, NEGSTAD & CO., Inc. 


Consulting Engineers 


Power Plants, Utilities, Industries, 
Designs, Estimates, Valuations, Reports, 
Organization and Management 


NORTON and BIRD 
WILLIAM J. NORTON PAUL P. BIRD 
ENGINEERS 
Rate Borsepe, Preparations of Rate Sched- 
ules, Appraisals, Examinations, Re- 
ports, Special Investigations of 
Public Utility Properties. 


111 West Monroe St. Chicago, Ill. 








Chicago, Ill. 














WOODMANSEE 


& 
DAVIDSON, inc. 
ENGINEERS 


First National Bank Building, CHICAGO 
























E. E. Cornell, 1896 


Long practical experience 




















Ww. S- 


50"Pine Street 


THOMAS HOWE 
LLB, N. U. Law School, 1904 


PATENTS 


ent Attorney with prominent electrieal Companies 
including soliciting @ectrical patents and prose- 
cuting electrical cases before the courts. 


No. 2 Rector Street , NEW YORK 


BAR 


CONSULTING and 
CONSTRUCTION ENGINEERS 
PUBLIC SERVICE PROPERTIES 
FINANCED AND MANAGED 














as Engineer and Pat- 










A card im this Directory insures an invitation to offer bids on Muni- ' 
cipal, Industrial and Private Engineering Projects, Light and Heat- 
ing, Power Transmission, Hydro Electric Developments, Modern 
Efficiency Methods, and General Civil, Mechanical and Electrical 








Write for rates. 















RSTO 


INCORPORATED 





Wé&Co 


service. 






New York 





PATENT 


Send your business direct to Washington. Saves time and insures better 
Personal Attention Guaranteed. 30 Years Active Practice. 


E. G. SIGGERS, Patent Lawyer 


Sulte 20-25 National Union Bullding, 


TRADEMARKS 
- and COPYRIGHTS 







Write for terms—Book free. 






Washington, D. C. 











Pua a er 
Adve a er 


Last Call!! 


There is just time to get your an- 
nouncement into the Prosperity Inaugural 
Numberof the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN— 
our NEW YEAR’S ISSUE, published 
January 1, 1916. 


Buying policy will be influenced and 











shaped by what the buyers read in this 
important issue. Don’t neglect the op- 
portunity of ringing the bell—send copy 
and cuts, leaving to our Service Depart- 
ment the duty of dressing your message 
attractively. 


Last forms close Wednesday, Dec. 29. 


Act Now!! 


at REVIEW 
WESTERN ELECTRICIAN 


608 South Dearborn St. 
CHICAGO 
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Westinghouse Alternators Have 
Mica-Insulated Armature Coils 
MS“ is resilient and springy, holding coils tightly in the 


slots. It is one of the strongest insulating materials 
known; it is unaffected by static discharge; and is uninjured by 
high temperature. 

Mica has been used by the Westinghouse Company for over 
twenty years, and during this long experience it has perfected 
its designs, its shop equipment for manufacture, and its method 
of applying Mica to armature coils. 


Long Life and Continuity of Service require its use on large 
capacity, and high voltage alternators; smaller units are better 
when it is used. 


a 
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Vaet Ace, Aen dad Saag eR; 5 
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A 250 Kva., 2400 Volt steam driven }5 : : Four 1000 Kva., 13,800 Volt Water 
pen ne Insulated Generator. i 3am “i 3 ot “ Wheel Driven 'Units—Mich 
: $e i = Insulated Generators. 


E 
= 
= 
= 
= 
= 
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AAA 


The First Large Water Wheel Units 
installed in America, G enerators 
Mica Insulated. Twenty years’ 
service. Still good. 


A 6800 Kva. Frequency Changer A 30,000 Kw. Steam Turbine Unit. 
set, 13,200 and 4000 Volt Alter- Generator Mica Insulated. 
nating, both Mica Insulated. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


Atlanta, Ga. Charleston, W. Va. Dayton, Ohio. Kansas City, Mo. New York, N. Y. Salt Lake City,Utah => 
Baltimore, Md. Charlotte, N. C. Denver, Colo. Louisville, Ky. Omaha, Neb. San Francisco, Cal. 4 
Detroit, Mich. Los Angeles, Cal. Philadelphia, Pa. Seattle, Wash. => 

= 

== 

= 


Birmingham, Ala. Chicago, II). 

Bluefield, W. Va. Cincinnati, Ohio. ‘El Paso, Tex. Memphis, Tenn. Pittsburgh, Pa. Syracuse, N. Y. 

Boston, Mass. Cleveland, Ohio. . *Houston, Tex. Milwaukee, Wis. Portland, Ore. Toledo, Ohio. 

Buffalo, N. Y. Columbus, Ohio. Indianapolis, Ind. Minneapolis, Minn. Rochester, N. Y. Washington, D. C. 
New Orleans, La. St. Louis, Mo. *W. E. & M. Co. 


Butte, Mont. *Dallas, Tex. Joplin, Mo. 
of Texas, 129 


eee eee ce 
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AMERICAN ELECTRICAL 
WORKS 


Bare and Insuleted Wire and Cables 
Galvanized tron Wire and Strands 
Power and Telephone Cables 


PHILLIPSDALE, R. I. 


NEW YORK CHICAGO CINCINNATI 
165 Broadway 112 W. Adams St. Traction Bldg. 


ECCO 
INVINCIBLE. 


BETTER THAN CODE i 
- exceeds the code specification requirements in 


essen: 
Certified copy of test on each coil furnished upon 
request, a 





Electric Cable Company, 17 Battery Place, New York. 


lyn 





INSULATED 
Mem WIRES & CABLES 


THE STANDARD BY WHICH ALL OTHERS ARE JUDGED 


THE OKONITE COMPANY 


253 Broadway, New York 





Bristol’s Recording Instruments Pay 
For Themselves Over and Over 


The records guide engineer 
spire him to do oy work. 
guide the operator by talline - 
of past performances. him the steqy 
Write for Bulletin M-i6¢1, 








For 30 Years the Standard 


“oO. K.” Weatherproof Wire 
“Parac” Rubber Covered Wire 
Bare Copper Wire 


Stow-Burning Wea Wire 
Raliway Feeder e 
Slow- ing Wire 
PHILLIPS INSULATED WIRE CO. 


PAWTUCKET, R. L 
Mexican Branch: Cia Mexicana de Alambee “Philip,” 
Mexico City 








MARION NEw Cope | 
RUBBER COVERED WIRES AND CABLES 


MARION INSULATED WIRE AND RUBBER CO. 
MARION, INDIANA ; 


CHICAGO 4 
541-557 W. Washington Bivd. | 


Prices and Quality 
Always Right 











Do not place your order for trolley 
wire until you have investigated 
“Phono-Electric.” 


Bridgeport Brass Company 


Bridgeport, - - - Connecticut 


—s ROME-WIRE 


Bare and Tinned Copper Wire 
Magnet Wire, Rubber Covered Wire | 


ROME WIRE CO., Rome, N. Y. 








GET YOUR COPY OF THE 


BOOKLET 


RUBBER COVERED WIRE 
Ask for booklet 23-R 
mNaxw YORK INSULATED WIRE CO. NEW YORS 
Agencies and Branches * staa 
oearann BOSTON SAN FRANCIS ~) 





Emerson Motors 


1 h.p. and less 
Single-phase repulsion start 
types, 
Split-phase induction motors, 
Direct current motors. 
Large Stocks—Prompt Ship- 
ments, 
No motors sold to the user! 


TheEmersonElectricMfg.Co. 


2032 Washington Ave., 
St. Louis, Mo, 
50 Church St., New York City 





¥% ; Ff 





THE 
STANDARD 

RESISTOR 

* FOR 


| DRIVER-HARRIS 


WIRE CO. 
HARRISON (NEWARK),N. J. 


BSRANCHES 
CHICAGO 


QUALITY 
HEATING 
DEVICES 











eis 
nd Ss Inner lining of sized 
duck — every foot 
fished before shipped 


The American Conduit Mfg. Co., 
Pittsburgh, Pa. 


























MANCHESTER, ENG. 
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